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[Problems to be Solved by the Invention ] 

useful novel GRKinhibitor is offered as heart failure or other 

prevention and treatment agent . 

[Means to Solve the Problems ] 
Formula (I ) 
[Chemical Formula 1 ] 



compound or its salt , which is displayed with {In Formula, 
ring A shows optionally substitutable pyrimidine ring , Z 
shows C<sub>l- 3</sub>hydrocarbon group of optionally 
substitutable 2 or quaternary straight chain , as for ring B 
furthermore as for optionally substitutable , X shows 
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a^^L. R (±7K^Jl^*fcli-Y-Ai^(Y lislsg^ 

#*fcliilM^»$«lJ«-r-Sll^-fl)iSA< 1-6 

^^■r-s GRK Ba§»ijo 

Claims 

itmm 1] 



Optionally substitutable C<sub>l- 4</sub>alkylene etc, 
Ar<sup>l</sup> other than R shows optionally substitutable 
heteroaromatic group other than optionally substitutable 
aromatic hydrocarbon group or R, R hydrogen atom or 
-Y-Ar<sup>2</sup> shows(As for Y quantity of atom which 
bond or straight chain portion configuration is done shows 
spacer 1 - 6,'Ar<sup>2</sup> shows optionally substitutable 
aromatic hydrocarbon group or the optionally substitutable 
heteroaromatic group . ). } or GRKinhibitor . which contains 
prodrug 



[Claim (s )] 
[Claim 1 ] 
Formula (I ) 
[Chemical Formula 1 ] 



X— Ar^ 




tJ:L^c,^r;^+u>> SlS^tlrL^rtJ:t^C2 
.4 -NR'-. -co-. -S(0)m-. -N 

R^-CO-. -CO-NR^-. -NR^-CO-NR'-. -NR'-SOs- 
*fc(*-S02-NR'-(m It 0 2 (7>SSj^ tfL. 

R^ itecfct/ R' li^-ti-enTKmiS^^. S^^ttr 

$^-r)$7FL. Ar' it R ianicSJ^^tLTl^T 

t^i^^mmmitym&^tzit R \^mizm^ 

^FtlTL^TtJ:L^^5»l4S^^i»^^L.R \t 

7mm^^fzit-Y-Ar'(Y itfi^^^^fzitmm 
^'7^^mmr^j^^(Dm< 1-6 cDx^-t^- 
^TF^UA^itmrnti-ci^xt^i^mmmmit 



compound or its salt , which is displayed with {In Formula, 
ring A shows optionally substitutable pyrimidine ring , Z 
shows C<sub>l- 3</sub>hydrocarbon group of optionally 
substitutable 2 or quaternary straight chain , as for ring B 
furthermore as for optionally substitutable , X optionally 
substitutable C<sub>l- 4</sub>alkylene , optionally 
substitutable C<sub>2- 4</sub>alkenylene , 
-NR<sup>l</sup>-, -CO-, -S (O ) m-, -0-, 
-NR<sup>l </sup>-C0-, -CO-NR<sup>l</sup>-, 
-NR<sup> 1 </sup>-C0-NR<sup>2</sup>-, 
-NR<sup>l</sup>-SO<sub>2</sub>- or 
-SO<sub>2</sub>-NR<sup>l</sup>- shows (m shows 
integer of 0 or 2, R<sup>l</sup> and R<sup>2</sup> show 
therespective hydrogen atom , optionally substitutable 
hydrocarbon group , optionally substitutable heterocyclic 
group or optionally substitutable acyl group . ), 
Ar<sup>l</sup> other than the R shows optionally 
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lit 2] 




substitutable heteroaromatic group other than optionally 

substitutable aromatic hydrocarbon group or R, R the 
hydrogen atom or -Y-Ar<sup>2</sup> shows (As for Y 
quantity of atom which bond or straight chain portion 
configuration is done shows spacer 1-6, Ar<sup>2</sup> 
shows optionally substitutable aromatic hydrocarbon group or 
the optionally substitutable heteroaromatic group . )• } or 
GRKinhibitor . which contains prodrug 

[Claim 2 ] 

ring A formula 

[Chemical Formula 2 ] 



If 2 imoMo 
im^m 4] 

R^^ *<^f^;u-efc>5MStii 2 tmomo 

rA2 A<7K*IS^^T*fc*lf 2 fHtEa>»Jo 

m^m 6] 

CH2-. (N)=CH-^fc(i(N)-CH=[(N)(iJi B 0)^. 



agent . which is staled in Claim 1 which is a pyrimidine ring 
which isdisplayed with {sulfinyl group , where 
R<sup>Al</sup> and R<sup>A2</sup> are substituted 
hydrogen atom , halogen atom , optionally substitutable 
hydrocarbon group , optionally substitutable hydroxyl group , 
optionally substitutable thiol group , respectively sulfonyl 
group or optionally substitutable amino group which is 
substituted is shown. } 

[Claim 3 ] 

agent . which is stated in Claim 2 where R<sup>Al</sup> is 
optionally substitutable alkyl group 

[Claim 4 ] 

agent . which is stated in Claim 2 where R<sup>Al</sup> is 
methyl 

[Claim 5 ] 

agent . which is stated in Claim 2 where R<sup>A2</sup> is 
hydrogen atom 

[Claim 6 ] 

2 or C<sub>l- 3</sub>hydrocarbon group of quaternary 
straight chain (N ) -CH<sub>2</sub>-, (N ) =CH- or (N ) 
-CH= agent . which is stated in Claim 1 which is a { (N ) 
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CH2-CH2-. (N)=CH-CH2-. (N)-CH=CH-(N)<CH2 
-CH=*fc(i(N)-CH-CH=C(N)li:^ B (OmmiB 



[ii*« 8] 

2 ^iriNL 4 {ffiO mmttO) Co ^<b7K*»A<(N)- 

CH2-CH2-CH2-> (N)-CH-CH2-CH2-. (N)-CH=C 
H-CH2-S {N)-CH2-CH=CH-. (N)-CH2-CH2-CH 
=. (N)=CH-CH=CH-. (N)=CH-CH2-CH=*fc(i 
(N)-CH-CH-CH=C(N)(iS B (Om.m!^=f-^7F 



If 1 lE«CD^Jo 

[If 10] 

Cif^Jl 11] 

-.-0-*/cfi-CO-NR'-(R' (ilf^II 1 I2«<t|^l 



12] 

[if 13] 
[IS*31 14] 

R :^)<-Y-Ar'(Y Ar' l«f 1 IB«i:lH|S 

[fSStH 15] 



shows nitrogen atom of ring B } 
[Claim 7 ] 

2 or C<sub>l- 3</sub>hydrocarbon group of quaternary 

straight chain (N ) -CH<sub>2</sub>'CH<sub>2</sub>-, 
(N ) =CH-CH<sub>2</sub>-, (N ) -CH=CH- (N ) 
-CH<sub>2</sub>-CH= or(N ) =CH-CH= agent , which is 
stated in Claim 1 which is a { (N ) shows nitrogen atom of 
ringB } 

[Claim 8 ] 

2 or C<sub>l- 3</sub>hydrocarbon group of quaternary 
straight chain (N ) 

-CH<sub>2</sub>-CH<sub>2</sub>-CH<sub>2</sub>-, 
(N ) =CH-CH<sub>2</sub>-CH<sub>2</sub>-, (N ) 
-CH=CH-CH<sub>2</sub>-, (N ) 
-CH<sub>2</sub>-CH=CH-, 

(N )-CH<sub>2</sub>-CH<sub>2</sub>-CH=, (N ) 
=CH-CH=CH-, (N ) =CH-CH<sub>2</sub>-CH= or (N ) 
-CH=CH-CH= agent . which is stated in Claim 1 which is a 
{ (N ) shows nitrogen atom of ring B } 

[Claim 9 ] 

agent . which is stated in Claim 1 which is a ring where ring B 
has substituent on nitrogen atom 

[Claim 10] 

ring B , adjacent carbon atom being oxo group in nitrogen 
atom , agent . which isstated in Claim 1 which is a 
unsubstituted ring 

[Claim 11 ] 

X optionally substitutable C<sub>l- 4</sub>alkylene , 
-NR<sup>l</sup>-, -O- or -CO-NR<sup>l</sup>- agent . 
which is stated in Claim 1 which is a (R<sup>l</sup> shows 
same meaning as Claim 1 statement. ) 

[Claim 12 ] 

agent . which is stated in Claim 1 where Ar<sup>l</sup> 
other than the R is heteroaromatic group of optionally 
substitutable 5 or 6 members other than optionally 
substitutable phenyl group or R 

[Claim 13 ] 

agent . which is stated in Claim 1 where Ar<sup>l</sup> is 
optionally substitutable phenyl group other than R 

[Claim 14 ] 

R -Y-Ar<sup>2</sup> agent . which is stated in Claim 1 
which is a (Y and Ar<sup>2</sup> show same meaning as 
Claim 1 statement. ) 

[Claim 15 ] 
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16] 

Y A<-0-*frld:-S-r*&4if 1 IBiSroSiJo 
[I**J117] 



18] 

[W^ia 19] 
mo 

[Sl*«20] 

wt^!^ISi:-r-l>iii¥Lij|!Ksl::fclt'5 GRK mm 
[»^JS21] 

[m*^ 22] 

GRKlSSSlJroSjiCDfcttOTlf 5}?]1 1 IStt(D^b 
23] 



2003-11-11 

Y bond , optionally substitutable C<sub>l- 4</sub>alkylene , 
optionally substitutable C<sub>2- 4</sub>alkenylene , -0-, 
-S-, -0-CH<sub>2</sub>-, -CH<sub>2</sub>-0-, 
-S-CH<sub>2</sub>-, -CH<sub>2</sub>-S-, 
-CO-NR<sup>3</sup> -NR<sup>3</sup>-CO-, 
-SO<sub>2</sub>-NR<sup>3</sup>- or 
-NR<sup>3</sup>-SO<sub>2</sub>- agent . which is stated 
in Claim 1 which is a (R<sup>3</sup> shows hydrogen 
atom , optionally subst itutable hydrocarbon group , optionally 
substitutable heterocyclic group or optionally substitutable 
acyl group . ) 

[Claim 16] 

Y -O- or -S- agent . which is stated in Claim 1 which is 

[Claim 17] 

Ar<sup>2</sup> optionally substitutable phenyl group or 
substituted phenyl group agent . which is stated in Claim 1 
which is a heteroaromatic group of 5 or 6 members which are 
possible to be done 

[Claim 18] 

agent . which is stated in Claim 1 where Ar<sup>2</sup> is 
optionally substitutable phenyl group , optionally 
substitutable pyridyl group , optionally substitutable thienyl 
group or optionally substitutable thiazolyl group 

[Claim 19] 

agent . which is stated in Claim 1 which is a prevention and 
treatment agent of heart failure 

[Claim 20 ] 

compound or its salt , which is stated in Claim 1 or 
GRKinhibition metliod . in mammal whichdesignates that 
effective amount of prodrug is prescribed to mammal 
asfeature 

[Claim 21 ] 

compound or its salt , which is stated in Claim I or prevention 
and treatment method . of heart failure in mammal which 
designates that effective amount of prodrug is prescribedto 
mammal as feature 

[Claim 22 ] 

compound or its salt , which is stated in Claim 1 for 
producing GRKinliibitor or useof prodrug . 

[Claim 23 ] 

compound or its salt , which is stated in Claim 1 for 
producing prevention and treatment agent of the heart failure 
or use of prodrug . 
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[iS*« 24] 




[Claim 24 ] 
Fonnula (I&apos; ) 
[Chemical Fonnula 3 ] 

1 



Ar-R 



5^L. Z liMi^^4^TL^Ttcfcl^ 2 ^fl^L 4 ffliCT) 

l^CMT;^^U>.S^^$^^Tl^T^.c^L^C^4 7' 
UV. -NR'-. -co-. -S(0)m-. -0-. -NR*- 
CO-. -CO-NR*-. -NR'-C0-NR2-. -NR^-SOz * 
fcli-SO.-NR^-(m liO/d:L^L2 (DSSJi^tfL. R 

' fccfci; r2 (i^4x^>i7K^i^^. mt^^izxi^ 

5^-r)^:5^L. Ar* it R KinicSi^^+lTt^Tt 

J:l^^#]B^«^b7K*»Sfcli R )>jLn\zm^$ 
tiTi>rtcfci^^§j*«*iSS^^LsR (i7K 

'^^mfit-ti>m^(Dm< i~6 cd^/^-i^-^ 
ym&^tz{tw:m^^xi^xt<i:i^mmmmm 



compound which is displayed with {In Formula, 
R<sup>Ar</sup> hydrogen atom , halogen atom , optionally 
substitutable hydrocarbon group , optionally substitutable 
hydroxyl group , optionally substitutable thiol group , sulfinyl 
group , which is substituted toshow sulfonyl group or 
optionally substitutable amino group which is substituted, 
R<sup>A2'</sup> hydrogen atom , halogen atom , optionally 
substitutable hydrocarbon group , hydroxyl group , optionally 
substitutable thiol group , which is substituted sulfinyl group , 
which is substituted to show sulfonyl group or optionally 
substitutable amino group (However, when R<sup>Ar</sup> 
is hydrogen atom , R<sup>A2'</sup> is not amino group . ) 
which is substituted, Z to show the C<sub>l- 
3</sub>hydrocarbon group of optionally substitutable 2 or 
quaternary straight chain , as for ring B furthermore as for 
optionally substitutable , X optionally substitutable C<sub>l- 
4</sub>alkylene , optionally substitutable C<sub>2- 
4</sub>alkenylene , -NR<sup>l</sup>-, -CO-, -S (O ) m-, 
-0-, -NR<sup>l</sup>-CO-, -CO-NR<sup>l</sup>-, 
-NR<sup> 1 </sup>-CO-NR<sup>2</sup>-, 
-NR<sup>l</sup>-SO<sub>2</sub>- or 
-SO<sub>2</sub>-NR<sup>l</sup>- (m shows integer of 0 
or 2, R<sup>l</sup> and R<sup>2</sup> show therespective 
hydrogen atom , optionally substitutable hydrocarbon group , 
optionally substitutable heterocyclic group or optionally 
substitutable acyl group . ) showing, Ar<sup>l</sup> other 
than R shows optionally substitutable heteroaromatic group 
other than optionally substitutable aromatic hydrocarbon 
group or R, R hydrogen atom or -Y-Ar<sup>2</sup> shows 
(As for Y quantity of atom which bond or straight chain 
portion configuration is done shows spacer 1-6, 
Ar<sup>2</sup> shows optionally substitutable aromatic 
hydrocarbon group or the optionally substitutable 
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lit 4} 



heteroaromatic group . ). } (However) 
[Chemical Formula 4 ] 



NHj 0 





C iC 4= . iPr I* iso-Zf P e ; L . Me fi/^ ^ L/^ 
lit 5] 



{In Formula, iPr shows iso-propyl , Me shows methyl } 
[Chemical Formula 5 ] 




COOH 



lit 6] 



And 

[Chemical Formula 6 ] 
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{In Formula, Me shows methyl } is excluded) or its salt . 



itmm 25] 
imyitm 26] 

i»5Rxi 24 mmoit^'m^fzit^cD^.mtzit 
itmm 27] 

-[-|S*JI28] 

[If 29] 
30] 

2 ?tfL>L 4 fKDBMttCD Ci,3 jS^b7K**;b<(N)- 
CH2-. (N)=CH-^fcl*(N)-CH=C(N)liii B 

mm^^^f}'n&i>m^^ 24 iHtE<D^b^i«gc 

CiS««3i] 

2 Ul^L 4 fiffi^Itlfttta) C,.3 ffi{b7K^SA<(N)- 



[Claim 25 ] 

prodrug . of compound or its salt which is stated in Claim24 
[Claim 26 ] 

compound or its salt , which is stated in Claim24 or 
pharmaceutical . which contains the prodrug 

[Claim 27 ] 

compound . which is stated in Claim24 where 
R<sup>Ar</sup> is optionally substitutable alkyl group 

[Claim 28 ] 

compound . which is stated in Claim24 where 
R<sup>Ar</sup> is methyl 

[Claim 29 ] 

compound . which is stated in Claim24 where 
R<sup>A2'</sup> is hydrogen atom 

[Claim 30 ] 

2 or C<sub>l- 3</sub>hydrocarbon group of quaternary 
straight chain (N ) -CH<sub>2</sub>-, (N ) =CH- or (N ) 
-CH= compound . which is stated in Claim24 which is a 
{ (N ) shows nitrogen atom of ring B } 

[Claim 31 ] 

2 or C<sub>l- 3</sub>hydrocarbon group of quaternary 
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CH2-CH2-. (N)=CH-CH2-s (N)-CH=CH-(N)-CH2 
-CH=^fcl*(N)=CH-CH=C(N)tt^ B CDS^IS" 



[iS*« 32] 

2 ^j:l^L 4 moymm^o) Ca Mib7K^aAN*(N)- 

CH2-CH2-CH2-. (N)=CH-CH2-CH2-. (N)-CH=C 
H-CH2-. (N)-CH2-CH=CH-. (N)-CH2>CH2-CH 
=s (N)-CH-CH=CH-, (N)=CH-CH2-CH=^fc(* 
(N)-CH=CH-CH=C(N)IiIi B C7>M»lgT^^ 



[if«3l33] 

24 iB«a)^b^i4!io 
[if 3}^]® 34] 

«<7)^b^it^o 
[li*JS 35] 

-0-*fc(*-CO-NR'-(R* lilt «3S 24 t^mtm 



itm^ 36] 

R KiH(cM^^;^^rl^TtckL^ 5 ^tzit 
6 ft(D^SlS1fi^Ii«T'fc«)lf «3S 24 lBie(7) 

[ft *II 37] 

Ar^ ;{)^RisJl^lcSj^**Lri^Ttckl^3?x— 
-efcSIf *il 24 iBa<D<b^iBgo 



[If *II 38] 

R ?!)<-Y-Ar'(Y fccti; Ar' f±Ii*« 24 tmt\^ 
«S^*-r)Tffe-5if ^ri 24 lB®C7)<b^!K3o 



[if*ii39] 
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straight chain (N ) -CH<sub>2</sub>-CH<sub>2</sub>-, 
(N ) =CH-CH<sub>2</sub>-, (N ) -CH=CH- (N ) 
-CH<sub>2</sub>-CH= or(N ) =CH-CH= compoimd . which 
is stated in Claim24 which is a { (N ) shows nitrogen atom of 
ringB } 

[Claim 32 ] 

2 or C<sub>l- 3</sub>hydrocarbon group of quaternary 
straight chain (N ) 

-CH<sub>2</sub>-CH<sub>2</sub>-CH<sub>2</sub>-, 
(N ) =CH-CH<sub>2</sub>-CH<sub>2<ysub>-, (N ) 
-CH=CH-CH<sub>2</sub>-, (N ) 
-CH<sub>2<sub>-CH=CH-, 
(N )-CH<sub>2</sub>-CH<sub>2</sub>-CH=, (N ) 
=CH-CH=CH-, (N ) =CH-CH<sub>2</sub>-CH= or (N ) 
-CH=CH-CH= compound . which is stated in Claim24 which 
is a { (N ) shows nitrogen atom of ring B } 

[Claim 33 ] 

compound . which is stated in Claini24 which is a ring where 
ring B has substituerit on nitrogen atom 

[Claim 34 ] 

ring B , adjacent carbon atom being oxo group in nitrogen 
atom , compound . which isstated in Claim24 which is a 
unsubstituted ring 

[Claim 35 ] 

X optionally substitutable C<sub>l- 4</sub>alkylene , 
-NR<sup>l</sup>-, -O- or -CO-NR<sup>l</sup>- 
compound . which is stated in Claim24 which is a 
(R<sup>l</sup> shows same meaning as Claim 24 
statement. ) 

[Claim 36 ] 

compound . which is stated in Claim24 where 
Ar<sup>l</sup> other than the R is heteroaromatic group of 
optionally substitutable 5 or 6 members other than optionally 
substitutable phenyl group or R 

[Claim 37 ] 

compound . which is stated in Claim24 where 
Ar<sup>l</sup> is optionally substitutable phenyl group 
other than R 

[Claim 38 ] 

R -Y-Ar<sup>2</sup> compound . which is stated in 
Claim24 which is a (Y and Ar<sup>2</sup> show same 
meaning as Claim 24 statement. ) 

[Claim 39 ] 

Y bond , optionally substitutable C<sub>l- 4</sub>alkylene , 
optionally substitutable C<sub>2- 4</sub>alkenylene , -0-, 
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-S-. -0-CH2-. -CH2-0-. -S-CH2-. -CH2-S-. - 
CO-NR^-. -NR^-CO-. -S02-NR^-^fcf*-NR^-S0 

2-(R^ S^^;t^Tt^Tt<i:t^g5^b7X 
m 24 lBKa){b^1^3o 



[|f*«40] 

Y A<-0-*fcl*-S--ea&^)If*« 24 tB®a><b^ 

[it*ig4i] 

^^tiri^Tt J:l^ 5 ^tzit 6 ft(D5f SSia^ 



[ii*«42] 



[lf*«43] 

2,8-v;^^;U-N-[2-(:7xii;U^;i-px-;U]-5,6,7, 
8-^h^t:KPe'JK[2,3-d]e''JSv>-5-T^>;2- 

^^;u-N-[2-[(:7xzi;ux;u:7T~;u):7x-^b]e 

'jK[2,3>d]e'JSv>-5-7'^>;N-[3-(3-^PP3?x 
/^V)37x— ;U]-2->5^;L/-5,6,7,8-7'h^tKPe 
'jK[2,3-d]tf'J5v>-5-r5>;(-)-N-[3-(3-'>PP 

Pe'JK[2,3-d]Jf<J5i^>-5-T5V;2-[5-[3-{3-^P 

p:7xy4^v)7'-'jy]-2-y5^;u-6,7-vtKpeu 

K[2,3-d]e'J5v>-8(5HV>r;^]-N-(2-^;U7tN'J/ 
x^;U)T-bHT5K;N-[3-(3-^PP:7xy^v)3? 
X - ;U]-N-(2->^ ;U-5,6,7,8-^ t K P 'J K[2, 
3-d]t:'J5v>-5--r;U)T-trhT^K;3-[[4-[[5-[[3- 
(3-'?PP>'xy^ix)^xn;i.]T5/]-2->^;U-5, 
6,7,8-i^h^tKPe'jK[2,3-d]e'J^v>-8-f;i.] 
pf^>/U]e^'Jv>-l-Y;U]>^;U]^l.§^;2>> 
^7U-N-[3-[(5-y^JU-2-37xZ:jL/-l,3-;*-+-*tV'— 
;U_4-^;U);^h^vPxZL>U]-6,7,8,9-7^h^tKP 
t''JSKT-ift''>-5-T5>;6-(3-^PP:?xy+V)- 
l-(2->^;U-6,7,8,9-7"h^t:KPe'JSK7-tfe>- 
5-^;U)-l,3-vtKP'^>X^^^^/— ;u>2-:l->; 
Sfc(i-?:C7>i^tL<(±^(D^PK^^;/^f o ] 
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-S-, -0-CH<sub>2</sub>-, -CH<sub>2</sub>-0-, 
-S-CH<sub>2</sub>-, -CH<sub>2</sub>-S-, 
-CO-NR<sup>3</sup>-, -NR<sup>3</sup>-CO-, 
-SO<sub>2</sub>-NR<sup>3</sup>- or 
-NR<sup>3</sup>-SO<sub>2</sub>-' compound . which is 
stated in Claim24 which is a (R<sup>3</sup> shows 
hydrogen atom , optionally substitutable hydrocarbon group , 
optionally substitutable heterocyclic group or optionally 
substitutable acyl group . ) 

[Claim 40 ] 

Y -O- or "S- compound . which is stated in Claim24 which is 
[Claim 41 ] 

Ar<sup>2</sup> optionally substitutable phenyl group or 
substituted phenyl group compound . which is stated in 
Claim24 which is a heteroaromatic group of 5 or 6 members 
which are possible to be done 

[Claim 42] 

compound . which is stated in Claim24 where 
Ar<sup>2</sup> is optionally substitutable phenyl group , 
optionally substitutable pyridyl group , optionally 
substitutable thienyl group or optionally substitutable 
thiazolyl group 

[Claim 43] 

2 and 8 -dimethyl -N- [2 - (phenylthio ) phenyl ] - 5, 6, 7 and 
8 -tetrahydro pyrido [2 and 3 -d ] pyrimidine -5-amine ;2- 
methyl -N- [2 - [ (phenyl sulfanyl ) phenyl ] pyrido [2 and 3 
-d ] pyrimidine -5-amine ;N- [3 - (3 -chlorophenoxy ) phenyl ] 

- 2 -methyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 -d ] 
pyrimidine -5-amine ; (-) -N- [3 - (3 -chlorophenoxy ) 
phenyl ] - 2 -methyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 -d ] 
pyrimidine -5-amine ;2- [5 - [3 - (3 -chlorophenoxy ) anilino ] 

- 2 -methyl -6, 7 -dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 
H ) -yl ] -N- (2 -morpholino ethyl ) acetamide ;N- [3 - (3 
-chlorophenoxy ) phenyl ] -N- (2 -methyl -5, 6, 7, 
8-tetrahydro pyrido [2 and 3 -d ] pyrimidine -5-yl ) 
acetamide ;3- [[4 - [[5 - [[3 - (3 -chlorophenoxy ) phenyl ] 
amino ] - 2 -methyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 -d ] 
pyrimidine -8-yl ] methyl ] piperidine -1- yl ] methyl ] 
benzoic acid ;2- methyl -N- [3 - [ (5 -methyl -2- phenyl -1,3- 
oxazole -4- yl ) methoxy ] phenyl ] - 6, 7, Sand 9 - 
[tetorahidoropirimidoazepin ] - 5 -amine ;6- (3 
-chlorophenoxy ) - 1 - (2 -methyl -6, 1, 8, 9- 
[tetorahidoropirimidoazepin ] - 5 -yl ) - 1 and 3 -dihydro 
benzimidazole -2- on ;or its salt or prodrug . ] 
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[0001] 

muisim GRK Pis»j'ji:t)i;(cff*iiig^e'j5 

[0002] 



G protein-coupled receptor kinase (G SS^t 

^m^^i^'j^mitmm. grk)i±. T=f-xh 

'<l>^1b-r^^*-e*y,GRK lcd:oT'J>K 

CCD GRK *<ffl>!7 (Dmmi~isi^xmmmitm=f- 

TGRKcDflt^^Raa^-r-sztT. lO^^^KHii! 

® < b i: O ^ ffi A< ^ l» • « * n -i) <t t ^ 5 fiK Sil 
/W^^^^Pv-. 14 #.283-286 M; 3—^7 
>,9 #.77-81 M; t^— t'Xt,, T— T^'jThX-? 
>f:tni?— . 18 1275-1280 H;Jtfi:*)o 

'D^±*#(r^5l-^r GRK2 (DmiiQtm^^iX 

#.454-463 H^t<»:)o 

GRK2 RSS^^5^K^-g-#$iJia(=jt 

m^mx-t^zttz^^x. ae^esj^ v'!7x 

(Z>#«*<iiJp-r-S»(x:f---b. 

:t3»'?'J-:^;U't'>'<X^-("tr— >3>. 109 #. 1 
361-1371 W)-^.'^^m'B^)\^W)^lZtsl^X G 

^:iti:^^^^mn ('<>-y-yV>. US2002/0 
028772 Al)A<$g^^;h.TL\-So 
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[Description of the Invention ] 
[0001] 

[Technological Field of Invention ] 

this invention regards useful novel GRKinhibitor and novel 
condensation pyrimidine derivative etc as heart failure or 
other prevention and treatment agent . 

[0002] 

[Prior Art ] 

As for Gprotein conjugation type receptor which is 
represented in adrenalin receptor , acetyl choline receptor , 
opioid receptor etc,with most important receptor , as for 
depression of these receptor , the abnormality of normal cell 
response *organ function is caused to maintenance of 
physiological function . 

As for Gprotein -coupledreceptor kinase (Gprotein 
conjugation type recijptor kinase , GRK ), with enzyme which 
Gprotein conjugation type receptor whichis activated with 
agonist phosphorylation is done, reactivity for agonist 
attenuates receptor which phosphorylation is done with GRK 
(desensitization ). 

this GRK in various disorder suggest that it works as disease 
deterioration factor many records are reported. 

TRANSLATION STALLEDanimal experiment level gene 
technique GRKinhibition heart failure arteriosclerosis or other 
disease prevention and treatment large number refiikobittsu 
torenzuinkarudiobasukyuraamedishin 

aateriosukurerooshi suandotoronbooshisubasukyuraabaioroj ii 
* Nature biotechnology , Vol. 14 , 283-286page ;coke and 
others, *, Vol.9 , 77-81 page ;Davies and others, *, such as 
Vol.18 , 1275-1280page ; 

In addition, increase of GRK2 is reported in disease model 
animal and the human hypertension patient and heart failure 
patient , (ane gray and others and such as circulation , Vol.87 , 
454-463 page ). 

In addition by fact that recently, GRK2 inhibiting peptide gene 
introduction is done in osteoblast , record ( [bensasson ] U.S. 
Patent 2002/0028772A1 ) which suggests that hypoglycemic 
action is acquiredby fact that GRKactivity is controled in 
bone mass of gene alteration mouse increasing ( [supuunii ] 
And others, [jaanaruobukurinikaruinbesutigeeshon ], 
Vol.109 , 1 361-137 Ipage ) and, diabetes model animal is 
reported. 

useful compound is disclosed in for example European Patent 
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P300688. EP54929K WO98/46605. WOOO/234 
^fr.Ann. N.Y. Acad. Sci., 186, 119 (1971) 

at 7] 



300688, European Patent 549291, WO 98/46605, WO 
00/23444 etc as synthetic intermediate , folic acid antagonist , 
adenosine kinase inhibitor etc on one hand,as condensation 
pyrimidine derivative . 

In addition, in Ann.N.Y.Acad.Sci., 186, 1 19 (1971), in 
reaction mechanism analysis of dihydrofolate reductase useful 

[Chemical Formula 7 ] 





[^^^ iPr f* iso-:/P tfL. Me (J ;^^;U$ 
7r^irW^7ri^:^X. J. Comput-Aided Mol. Des., 
15, 1, (2001).Parasitol. Int., 47, 69 (1998) 

lit 8] 



{In Formula, iPr shows iso-propyl , Me shows methyl } to be 
disclosed, J.Comput-AidedMol.Des., 15, 1, (2001), in 
Parasitol.Int., 47, 69 (1998), as dihydrofolate reductase 
inhibitor useful 



[Chemical Formula 8 ] 




COOH 
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A^BB^^tt^ Chem. Res. Toxicol., 9, 1230 (1 
996)(Cld:, 

lit 9] 
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To be disclosed, in Chem .Res.Toxicol., 9, 1230 (1996), 
[Chemical Formula 9 ] 




[0003] 

GRK RHSjiiji*, niz<t^^±-mst&-Wimmt 

[0004] 

GRK PlSl^ffl^^f ^^b^ife) 
GRK R§Sf^ffl$5^•rc:^:^aL^^liL, 
(l)st(I) 



{In Formula, Me shows methyl } is disclosed, but including 
also these compound , it is notreported completely concerning 
condensation pyrimidine derivative having the 
GRKinhibition . 

[0003] 

[Problems to be Solved by the Invention ] 

But as for GRKinhibitor , you can expect that it is developed 
as prevention and treatment agent of especially heart failure 
*hypertension *arteriosclerosis or other cardiovascular 
disease , you do not do report regarding pyrimidine derivative 
which possesses GRKinhibition yet. 

this invention is something which offers useful drug on basis 
of the GRKinhibition , as heart failure or other prevention and 
treatment agent . 

[0004] 

[Means to Solve the Problems ] 

this inventor etc result of diHgent investigation, compound or 
its salt which is displayed withbelow-mentioned Formula (I ) 
(Below, compound (I ) with there are times when it names. ), 
or prodrug , discovering factthat GRKinhibition which is 
superior is shown concerning compound whichpossesses 
GRKinhibition , completed this invention on basis of this. 

As for namely, this invention. 

Formula (1) (I) 
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[Chemical Formula 10 ] 



X— Ar-R 




^ -NR'-. -CO-. -S(0)m-. -0-. -N 

R^-CO-. -CO-NR'-. -NR'-CO-NR^-. -NR'-SOs- 
*fcli-S02-NR^-(m it 0 Ul^Ll COStfc^^L. 

R' fccfci; R' it^^^^Ti^mm.i's m^^ttx 

^nrl^T4,cl:l^^§^£1S«a»^^L.R f* 
7K*js^*fci*-Y-Ar2(Y {t^^^^tzitmm 

^^L. Ar^ itmmti^x:l'^rt<^l^3^^mmit 



(2)11 A 

[<bii] 



compound or its salt , which is displayed with {In Formula, 
ring A shows optionally substitutable pyrimidine ring , Z 
shows C<sub>l- 3</sub>hydrocarbon group of optionally 
substitutable 2 or quaternary straight chain , as for ring B 
furthermore as for optionally substitutable , X optionally 
substitutable C<sub>l- 4</sub>alkylene , optionally 
substitutable C<sub>2- 4</sub>alkenylene , 
-NR<sup>l</sup>-, -CO-, -S (O ) m-, -0-. 
-NR<sup> I </sup>-CO-, -CO-NR<sup>l</sup>-, 
-NR<sup>l</sup>-CO-NR<sup>2</sup>-, 
-NR<sup>l</sup>-SO<sub>2</sub>- or 
-SO<sub>2</sub>-NR<sup>l</sup>- shows (m shows 
integer of 0 or 2, R<sup>l</sup> and R<sup>2</sup> show 
therespective hydrogen atom , optionally substitutable 
hydrocarbon group , optionally substitutable heterocyclic 
group or optionally substitutable acyl group . ), 
Ar<sup>l</sup> other than the R shows optionally 
substitutable heteroaromatic group other than optionally 
substitutable aromatic hydrocarbon group or R, R the 
hydrogen atom or -Y-Ar<sup>2</sup> shows (As for Y 
quantity of atom which bond or straight chain portion 
configuration is done shows spacer 1-6, Ar<sup>2</sup> 
shows optionally substitutable aromatic hydrocarbon group or 
the optionally substimtable heteroaromatic group . ). } or 
GRKinhibitor ; which contains prodrug 

(2) ring A formula 

[Chemical Formula 1 1 ] 
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•efc*B([lB(l)lBKOffl; 
SfillH(2)fBiE(7)»J; 

(4) R^^ *<^^j\^x^s^^mm2)tEmom; 

(5) R^' 3!)^7K*ll^-efe*ltrifi(2)lB«E<7)SiJ; 

(6) 2 ^^:l^L 4 ffi(7)EmttC7) C,.3 «^b7K*»A< 
(N)-CH2-> (N)=CH-^fc(*(N)-CH=[(N)li^ B 

(7) 2 ^fl^L 4 m(D^m^<D c,.,mityKm&t< 

(N)-CH2-CH2-. (N)=CH-CH2-. (N)-CH=CH-(N)- 
CH2-CH=*fc(*(N)=CH-CH=[(N)fiJf B 0^ 
«)5^$^^]-efc^mifi(l)SBtt(7)*iJ; 



(8)2 tjil^L 4 fffiC7)lSggtt(7) C,.3ft1b7K*S;b< 
(N)-CH2-CH2-CH2-. (N)=CH-CH2-CH2-. (N)-C 
H=CH-CH2-. (N)-CH2-CH=CH-. (N)-CH2-CH2- 
CH=. (N)=CH-CH=CH-. (N)=CH-CH2-CH=S 
fcli(N)-CH=CH-CH-C(N)f±If B O^^Jl^-^ 
?F-r]-efc^|tjlB(l)fB«CD^J; 



agent ; which is stated in aforementioned (1) which is a 
pyrimidine ring which is displayed with {sulfinyl group , 
where R<sup>Al</sup> and R<sup>A2</sup> are 
substituted hydrogen atom , halogen atom , optionally 
substitutable hydrocarbon group , optionally substitutable 
hydroxy! group , optionally substitutable thiol group , 
respectively sulfonyl group or optionally substitutable amino 
group which is subsitituted is shown. } 

agent ; which is stated in aforementioned (2) where (3) 
R<sup>Al</sup> is optionally substitutable alkyl group 

agent ; which is stated in aforementioned (2) where (4) 
R<sup>Al</sup> is methyl 

agent ; which is stated in aforementioned (2) where (5) 
R<sup>A2</sup> is hydrogen atom 

(6) 2 or C<sub>l- 3</sub>hydrocarbon group of quatemary 
straight chain (N ) -CH<sub>2</sub>-, (N ) =CH- or (N ) 
-CH= the agent ; which is stated in aforementioned (1) which 
is a { (N ) shows nitrogen atom of ring B } 

(7) 2 or C<sub>l- 3</sub>hydrocarbon group of quatemary 
straight chain (N ) -CH<sub>2</sub>-CH<sub>2</sub>-, 
(N ) '=CH-CH<sub>2</sub>-, (N ) -CH-CH- (N ) 
-CH<sub>2</sub>-CH= or (N ) =CH-CH= agent ; which is 
stated in aforementioned (1) whichis a { (N ) shows nitrogen 
atom of ring B } 

(8) 2 or C<sub>l- 3</sub>hydrocarbon group of quatemary 
straight chain (N ) 

-CH<sub>2</sub>-CH<sub>2</sub>-CH<sub>2</sub>-, 
(N ) =CH-CH<sub>2</sub>-CH<sub>2</sub>-, (N ) 
-CH=CH-CH<sub>2</sub>-, (N ) 
-CH<sub>2</sub>-CH=CH-, (N ) 
-CH<sub>2</sub>-CH<sub>2</sub>-CH=, (N ) 
=CH-CH=CH-, Q>i ) =CH-CH<sub>2</sub>-CH= or (N ) 
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(9)m B t<mmm^±\zmM^^-ri>mvh 

*ffJIfi(l)Ifi«ECO?fiJ; 

NR'-. -0-Sfcl*-CO-NR^-(R^ fiBiIiB(l)lB®t 
l^««^*-r)Trfc^HtJlB(l)fBtt<D*J; 



(12) Ar^ R Kinica^^nri^Ttcfcl^^'x^ 
;U»*fcl* R J^m(cSg4^F*lrl^Ttckl^ 5 * 
fzit 6 MCO^#lS«*JiSX*fc^mtB(l)lB« 

(13) Ar' 7E)< R iU^(CB^?*tTL^TtctL^3?x- 
;U*T*&*mIIB(l)!B«CD»J; 

(14) R A^-Y-Ar'CY 3D<fci; Ar^ \tmtE(lMWLtm 
SS£*"r)r*fc«)BtlIB(l)tB«(7)»J; 

(15) Y A<$S'&^.a}$$tlTl^Ttckl^Ci.4T;U 

-O-CH2-. -CH2-O-. -S-CH2-. -CH2- 
-CO-NR^-. -NR^-CO-. -S02-NR^-*fr(±-NR 

BtlfB(l)tB«<D»J; 



(16)Y A<-0-*fc(4-S-T*fe5ffi|B(l)fBiEa>»J; 



(17)Ar i3<mi^^tiXl^Xt<i:l^yji-J\y&^tz 
aSSarfe-SfllBCUlBiECDSiJ; 



(i8)Ar' *<ai^*;Kri^Tt cfei^^x- jua. m 

5^Tyj ;U»-eS>*ffiIfB(l)fBtE<;)««J; 



(DM; 



-CH=CH-CH= agent ; which is statedin aforementioned (1) 
which is a { (N ) shows nitrogen atom of ring B } 

agent ; which is stated in aforementioned (1) which is a 
ringwhere (9) ring B has substituent on nitrogen atom 

(1 0) ring B , adjacent carbon atom being 0x0 group in 
nitrogen atom , agent ; whichis stated in aforementioned (1) 
which is a unsubstituted ring 

(1 1) X optionally substitutable C<sub>l- 4</sub>aikylene , 
-NR<sup>l</sup>-, -O- or -CO-NR<sup>l</sup>- agent ; 
which is stated in theaforementioned (1) which is a 
(R<sup>l</sup> shows same meaning as aforementioned (1) 
statement. ) 

agent ; which is stated in aforementioned (1) where (12) 
Ar<sup>l</sup> other than R is heteroaromatic group of 
optionally substitutable 5 or 6 members other than optionally 

substitutable phenyl group or R 

agent ; which is stated in aforementioned (1) where (13) 
Ar<sup>l</sup> is optionally substitutable phenyl group 
other than R 

(14) R -Y-Ar<sup>2</sup> agent ; which is stated in 
aforementioned (l)which is a (Y and Ar<sup>2</sup> show 
same meaning as aforementioned (l)statement. ) 

(15) Y bond , optionally substitutable C<sub>l- 
4</sub>alkylene , optionally substitutable C<sub>2- 
4</sub>alkenylene , -0-, -S-, -0-CH<sub>2</sub>-, 
-CH<sub>2</sub>-0-, -S-CH<sub>2<;/sub>-, 
-CH<sub>2</sub>-S-, -CO-NR<sup>3</sup>-, 
-NR<sup>3</sup>-CO-, 
-SO<sub>2</sub>-NR<sup>3</sup>- or 
-NR<sup>3</sup>-SO<sub>2</sub>- agent ; which is stated 
in theaforementioned (1) which is a (R<sup>3</sup> shows 
hydrogen atom , optionally substitutable hydrocarbon group , 
optionally substitutable heterocyclic group or optionally 
substitutable acyl group . ) 



S- agent ; which is stated in theaforementioned 



(16) Y-O- or 
(1) which is 

(17) Ar<sup>2</sup> optionally substitutable phenyl group 
or substituted phenyl group agent ; which is stated in 
aforementioned(l) which is a heteroaromatic group of 5 or 6 
members which are possible to be done 

agent ; which is stated in aforementioned (1) where (18) 
Ar<sup>2</sup> is optionally substitutable phenyl group , 
optionally substitutable pyridyl group , optionally 
substitutable thienyl group or optionally substitutable 
thiazolyl group 

agent ; which is stated in aforementioned (1) which is a 
prevention and treatment agent of(19) heart failure 
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(20) |tifB(i)fgtta)-fb^!^^f=i*-£-ro^s ^fc 
-r-5wt^iitfitt-r-sii«?Lsibi«5i=teit€) grk m 

(21) MlB(i)fBma»<fc^!^*fcj*^a)^, Sfc 

{22)GRK PflS»J(75$S^(7)fcto(7)tfFHB(l)lBtEO 

0)ltriB(i)iB«ro<b^!|e!i*fci±^-(DJ£. 

(24)xC{l') 

[<b 12] 



compound or its salt , which is stated in (20) aforementioned 
(1) or GRKinhibition method ; in mammal which designates 
that efTective amount of prodrug is prescribedto mammal as 
feature 

compound or its salt , which is stated in (21) aforementioned 
(1) or prevention and treatment method ; of heart failure in 
mammal which designates that effective amount of prodrug 
isprescribed to mammal as feature 

compound or its salt , which is stated in aforementioned (1) 
for producing the(22) GRKinhibitor or use of prodrug ; 
compound or its salt , which is stated in theaforementioned 
(1) for producing prevention and treatment agent of (23) heart 
failure or use of prodrug ; 

(24) Formula (I&apos; ) 

[Chemical Formula 12 ] 




1 



Ar-R 



c,.4T;u+u>. Ml^^tiTi^rt cfei^ C2.4T 

;U>r^b:>. -NR'-. -co-. -S(0)m-. -0-. -NR^- 
CO-. -CO-NR'-. -NR'-CO-NR^-. -NR'-S02-^ 
fcfi-S02-NR^-(m (i 0 tSL^L 2 (DSifc^*Ls R 



compound which iii displayed with {In Formula, 
R<sup>Ar</sup> hydrogen atom , halogen atom , optionally 
substitutable hydrocarbon group , optionally substitutable 
hydroxy] group , optionally substitutable thiol group , sulfinyl 
group , which is substituted toshow sulfonyl group or 
optionally substitutable amino group which is substituted, 
R<sup>A2'</sup> hydrogen atom , halogen atom , optionally 
substitutable hydrocarbon group , hydroxyl group , optionally 
substitutable thiol group , which is substituted sulfinyl group , 
which is substituted to show sulfonyl group or optionally 
substitutable amino group (However, when R<sup>Ar</sup> 
is hydrogen atom R<sup>A2'</sup> is not amino group . ) 
which is substituted, Z to show the C<sub>l- 
3</sub>hydrocarbon group of optionally substitutable 2 or 
quaternary straight chain , as for ring B furthermore as for 
optionally substitutable , X optionally substitutable C<sub>l- 
4</sub>alkylene , optionally substitutable C<sub>2- 
4</sub>alkenylene , -NR<sup>l</sup>-, -CO-, -S (O ) m-, 
-0-, -NR<sup>l</sup>-CO-, -CO-NR<sup>l</sup>-, 
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nri^Ttcfcl^^S»ttt*JlS$^L.R fiTK 



lit 13] 



-NR<sup>l</sup>-CO-NR<sup>2</sup>-, 
-NR<sup>l</sup>-SO<sub>2</sub>- or 
-SO<sub>2<;/sub>-NR<sup>l<;/sup>- (m shows integer of 0 
or 2, R<sup>l</sup> and R<sup>2</sup> show therespective 
hydrogen atom , optionally substitutable hydrocarbon group , 
optionally substitutable heterocyclic group or optionally 
substitutable acyl group . ) showing, Ar<sup>l<;/sup> other 
than R shows optionally substitutable heteroaromatic group 
other than optionally substitutable aromatic hydrocarbon 
group or R, R hydrogen atom or -Y-Ar<sup>2</sup> shows 
(As for Y quantity of atom which bond or straight chain 
portion configuration is done shows spacer 1 - 6, 
Ar<sup>2</sup> shows optionally substitutable aromatic 
hydrocarbon group or the optionally substitutable 
heteroaromatic group . ). } (However) 

[Chemical Formula 13 ] 




i^^. iPr(iiso-:fPtfJU^^L. Me \t^f-J\^^ 
[it 14] 



{In Formula, iPr shows iso-propyl , Me shows methyl } 



[Chemical Formula 14 ] 




CdOH 
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And 

[Chemical Formula 15] 




lS;(25)HfriS(24)SB®a>^b'&J(«3Sfc(*-t<OfflCD 

(26) fi5ta(24)ifitEa>^b^i^*fc(*-?-a>t6. 

(27) R^^';b<m^^3Kri^Tt<fcL^7;U^;U»7? 
feSfliJlB(24)te«(?51b^!t^3; 

(28) R^^';{)^>«^;UT*feSflI5(24)IEilt(D<b^!|a; 

(29) R^2';!)^7K*ll^rfe'5Bilfe(24)t2ma>1b^ 

(30) 2 ^^l^L 4 ffiCDttm^^O) C,., mit:/Km&t< 
(N)-CH2-. (N)=CH-Sfc(i(N)-CH=[(N)liii B 

a)^^JS^^*-r3-efe^BfjtH(24)iamo<b^ 

(31) 2 /j:LxL4ffi(D6ffitfcO Ci.3S^b7k*»>^)< 
(N)-CH2-CH2-. (N)=CH-CH2-v (N)-CH=CH-(N)- 
CH2-CH=$fcl±(N)=CH-CH=C(N)(±Ji B (D^ 



(32)2 t^i^L 4 fiioEsat^cD c,.3 mt7Km&t< 

(N)-CH2-CH2-CH2-. (N)=CH-CH2-CH2-. (N)-C 
H=CH-CH2-. (N)-CH2-CH=CH-. (N)-CH2-CH2- 
CH=. (N)=CH-CH=CH-. (N)=CH-CH2-CH=* 
fc(3:(N)-CH=CH.CH=C(N)(t^ B (7)M^J1^-^ 



{In Formula, Me shows methyl } is excluded) prodrug ; of 
compound or its salt which is stated in the or its salt ; (25) 
aforementioned (24) 

compound or its salt , which is stated in (26) aforementioned 
(24) or pharmaceutical ; which contains prodrug 

compound ; which is stated in aforementioned (24) where 

(27) R<sup>Ar<ysup> is optionally substitutable alkyl group 

compound ; which is stated in aforementioned (24) where 

(28) R<sup>Al'</sup> is methyl 

compound ; which is stated in aforementioned (24) where 

(29) R<sup>A2'</s;up> is hydrogen atom 

(30) 2 or C<sub>l- 3</sub>hydrocarbon group of quaternary 
straight chain (N ) -CH<sub>2</sub>-, (N ) =CH- or (N ) 
-CH= the compound ; which is stated in aforementioned (24) 
which is a { (N ) shows nitrogen atom of ring B } 

(31) 2 or C<sub>l- 3</siib>hydrocarban group of quaternary 
straight chain (N ) -CH<sub>2</sub>-CH<sub>2</sub>-, 

(N ) =CH-CH<sub>2</sub>-, (N ) -CH=CH- (N ) 
-CH<sub>2</sub:='-CH= or (N ) =CH-CH= compound ; which 
is stated in aforementioned (24) whichis a { (N ) shows 
nitrogen atom of ring B } 

(32) 2 or C<sub>1 - 3</sub>hydrocarbon group of quaternary 
straight chain (N ) 

-CH<sub>2</sub>-CH<sub>2</sub>-CH<sub>2</sub>-, 
(N ) =CH-CH<sub>2</sub>-CH<sub>2</sub>-, (N ) 
-CH=CH-CH<sub>2</sub>-, (N ) 
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(33)ji B t<mmm^±izm:M^m'r^mv 

(35)XA^*Bi^^tlTl^Ttcfcl^C,.4 7';^^^>s' 
NR'-. ^0-*fcli-CO-NR'-(R' ltmti(2A)mmt 
I^S»^^-r)-Cfe*flia(24)ietECD<b^iK!); 



(36) Ar^ t< R £A^^^CgJS$t^TL^Ttcfcl^3?x- 
fcl* 6 M(7)^SSt1fi*I8at?feSB»iB(24)iH 

(37) Ar' A< R Ja^^CE^I^^ttTL^T%J:l^3?x^ 
JUST'&'5ffIfE(24)fBmc7>4b'&44!l; 



(38)R ;b<-Y-Ar'(Y fccfcU^ Ar^ I* BiriB(24)IfitE<!: 
H^«*^f)rfc«ffi|B(24)t2«t<D<b^4*}; 



(39)Y;{)^*^g^^.®m$nTl>TtJ:l^C,.4T;^ 

-0-. -S-. -O-CH2-. -CH2-O-. -S-CH2-. -CH2- 
-CO-NR^-. -NR^-CO-. -S02-NR^-^fcl*-NR 

BtIIB(24)|Btt(D<b-&i|$3; 



(40) Y A<-O-*fctt-S-T*&SMIB(24)IBiEC0<b 

(41) Ar=' *<S^*ttTl^Tt J:l^:7x- 



(42)Ar' ;b<B^a$tlrL^rtctL^:?x-;^*.« 
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-CH<sub>2</sub>-CH=CH-, (N ) 
-CH<sub>2</sub>-CH<sub>2</sub>-CH=, (N ) 
=CH-CH=CH-, (N ) =CH-CH<sub>2</sub>-CH= or (N ) 
-CH=CH-CH= compound ; which is statedin aforementioned 
(24) which is a { (N ) shows nitrogen atom of ring B } 

compound ; which is stated in aforementioned (24) which is a 
ring where (33) ring B has substituent on nitrogen atom 

(34) ring B , adjacent carbon atom being 0x0 group in 
nitrogen atom , compound ; whichis stated in aforementioned 
(24) which is a unsubstituted ring 

(35) X optionally substitutable C<sub>l- 4</sub>alkylene , 
'-NR<sup>l</sup>-, -O- or -CO-NR<sup>l</sup>- 
compound ; which is stated in theaforementioned (24) which 
is a (R<sup>l</sup> shows same meaning as aforementioned 
(24) statement. ) 

compound ; which is stated in aforementioned (24) where 

(36) Ar<sup>l</sup> other than R is heteroaromatic group of 
optionally substitutable 5 or 6 members other than optionally 
substitutable phenyl group or R 

compound ; which is stated in aforementioned (24) where 

(37) Ar<sup>l</sup> is optionally substitutable phenyl group 
other than R 

(38) R -Y-Ar<sup>2</sup> compound ; which is stated in 
aforementioned (24)which is a (Y and Ar<sup>2</sup> show 
same meaning as aforementioned (24)statement. ) 

(39) Y bond , optionally substitutable C<sub>l- 
4</sub>alkylene , optionally substitutable C<sub>2- 
4</sub>alkenylene , -0-, -S-, -0-CH<sub>2</sub>-, 
-CH<sub>2</sub>-0-, -S-CH<sub>2</sub>-, 
-CH<sub>2</sub>-S-, -CO-NR<sup>3</sup>-, 
-NR<sup>3</sup>-CO-, 
-SO<sub>2</sub>-NR<sup>3</sup>- or 
-NR<sup>3</sup>-SO<sub>2</sub>- compound ; which is 
stated in theaforementioned (24) which is a (R<sup>3</sup> 
shows hydrogen atom , optionally substitutable hydrocarbon 
group , optionally substitutable heterocyclic group or 
optionally substitutable acyl group . ) 

(40) Y -O- or -S- compound ; which is stated in 
theaforementioned (24) which is 

(41) Ar<sup>2</sup> optionally substitutable phenyl group 
or substituted phenyl group compound ; which is stated in 
aforementioned(24) which is a heteroaromatic group of 5 or 6 
members which are possible to be done 

compound ; which is stated in aforementioned (24) where 

(42) Ar<sup>2</sup> is optionally substitutable phenyl 
group , optionally substitutable pyridyl group , optionally 
substitutable thienyl group or optionally substitutable 
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(43)2,8-v>^JU-N-[2-(:7x:i;ix^:!|-)3'i— Jlx]- 
5.6,7,8-xh7tKPtf'jK[2.3-d]tf'J5i?>-5-7'5 

>;2-p«5=^;i/-N-[2-[(:7i-;ux;u:77'— ;u):7x^ 

;U]t°'JF[2,3-d]t°iJ5y>-5-7'5:>;N-[3-(3-'?P 
□ :7i>'4^v)>'x^;U]-2->5^;U-5,6,7,8-T'H^t 
KPtf'JK[2,3-d]tf'J5i/>-5-T5>;(-)-N-[3-(3- 
■j7PP7xy^V)-7x— ;U]-2->^yU-5,6,7,8-T-h 
^t:KPtf'jK[2,3-d]e'J5i?>-5-75>;2-[5-[3- 
(3--i7PP7x>'4^i>)T— 'J>']-2-;<^;U.6,7--:^tK 
Pt°'jK[2,3-d]t''iJ£v>-8(5H)-'1';U]-N-(2-^;U 
7h'J>'X5^;U)7-thT5K;N-[3-(3--?PP:?x/^ 
V'):7x^;U]-N-(2-y^;U-5,6,7,8-T^h^t KP t°'J 
K[2,3-d]e'J5i/>-5-'f-/l/)T-fel-7'5K;3-[[4-[[5- 
[[3-(3--i7PP:7x/'4=-'>):7j:^;U]T5>']-2->5';U 
-5,6,7,8-^h^tKPIf'JK[2,3-d]tf' JSiJ^-S-'f 
^U]^^;i-]t:^'Ji?>-l-<;U]>5^;U]^,tl§M;2- 
>-5=-;i/-N-[3-[(5-^^;U-2-:7x^;U-l,3-:*-4r-y-'y 
— ;U-4-'r;i')^h+*>]'7x:^;U]-6.7.8,9-7^h^t:K 
P e'J SKy4f e>-5-T5>;6-(3--j7 P PT'xy^ 
v)-l-(2->^;U-6,7,8,9-T^h^tKPt°iJ5KT-tf 
tf>-5-'rvU)-l,3-vt:KP'OX-f5yV— ;U2- 

[0005] 

ttTL^Tt,J;L^tKP+vS. SJ^^^TL^T*. 

Sjt«(*ttmprmffi*<DCESlc 1 ^ciNL 2 
<i(»*L<(± 1 ^il)ag4LrL^T=td;L^o 



IS A tLTlis iC 
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thiazolyl group 

(43) 2 and 8 -dimethyl -N- [2 - (phenylthio ) phenyl ] - 5, 6, 7 
and 8 -tetrahydro pyrido [2 and 3 -d ] pyrimidine -5 -amine ;2- 
methyl -N- [2 - [ (phenyl sulfanyl ) phenyl ] pyrido [2 and 3 
-d ] pyrimidine -5 -amine ;N- [3 - (3 -chlorophenoxy ) phenyl ] 

- 2 -methyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 -d ] 
pyrimidine -5 -amine ; (-) -N- [3 - (3 -chlorophenoxy ) 
phenyl ] - 2-methyl -.5, 6, 7, 8-tetrahydro pyrido [2 and 3 -d ] 
pyrimidine -5 -amine ;2- [5 - [3 - (3 -chlorophenoxy ) anilino ] 

- 2 -methyl -6, 7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 {5 
H ) -yl ] -N- (2 -moqjholino ethyl ) acetamide ;N- [3 - (3 
-chlorophenoxy ) phenyl ] -N- (2 -methyl -5, 6, 7, . 
8-tetrahydro pyrido [2 and 3 -d ] pyrimidine -5-yl ) 
acetamide ;3- [[4 - [[5 - [[3 - (3 -chlorophenoxy ) phenyl ] 
amino ] - 2 -methyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 -d ] 
pyrimidine -8-yl ] methyl ] piperidine -1- yl ] methyl ] 
benzoic acid ;2- methyl -N- [3 - [ (5 -methyl -2- phenyl -1,3- 
oxazole -4- yl ) metlioxy ] phenyl ] - 6, 7, 8 and 9 - 
[tetorahidoropirimidoazepin ] - 5 -amine ;6- (3 
-chlorophenoxy ) - 1 - (2 -methyl -6, 7, 8, 9- 
[tetorahidoropirimidoazepin ] - 5 -yl ) - 1 and 3 -dihydro 
benzimidazole -2- oq ;or its salt or it regards prodrug ; etc. ] 



[0005] 

for example optionally substitutable hydrocarbon group , 
optionally substitutable heterocyclic group , optionally 
substitutable acyl group , optionally substitutable amino 
group , optionally substitutable hydroxyl group , optionally 
substitutable thiol group , sulfmyl group , which is substituted 
sulfonyl group , halogen atom which issubstituted (preferably 
chlorine , bromine etc such as example and fluorine , 
chlorine , bromine , iodine ), be able to list (preferably , 
optionally substitutable hydrocarbon group , optionally 
substitutable amino group , optionally substitutable hydroxyl 
group , optionally substitutable thiol group , sulfinyl group , 
which is substituted sulfonyl group etc which issubstituted) 
such as cyano group , nitro group in aforementioned Formula, 
as substituent "pyrimidine ring " of "optionally substitutable 
pyrimidine ring " which is shown with ring A hasbeen 
allowed to have possessed, as for these substituent in 
substitutable desin?d position 1 or 2(preferably 1 ) optionally 
substitutable . 

As ring A , formula 

[Chemical Formula 16 ] 
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R 



A1 




g}Si$^^^:x;u7^^-;^»*fc^*e}S^F+lTl^T 

R^' tLT I*. 7K*JS^> /NPy>J^T> 

«^i:<tVd:<!: A<»*L<. ^^*^-et,> 7K^Jl^^i:<!: 
>il J fil^a <t LT CO r / \ □ >f > IS ^ J <t L T 

>iiJa)M^«<!:LT(7)^Ml^$tt-CL^Xtcfel^ 



pyrimidine ring which is displayed with {sulfinyl group , 
where R<sup>Al</sup> and R<sup>A2<;/sup> are 
substituted hydrogen atom , halogen atom , optionally 
substitutable hydrocarbon group , optionally substitutable 
hydroxy! group , optionally substitutable thiol group , 
respectively sulfonyl group or optionally substitutable amino 
group which is substituted is shown. } is desirable. 

Here, optionally substitutable alkyl group , optionally 
substitutable amino group (Such as preferably , optionally 
substitutable alkyl group ) etc is desirable as 

R<sup>Al</sup>, can use methyl , amino (Such as 
preferably , methyl )etc desirably even among them. 

In addition, hydrogen atom , halogen atom , optionally 
substitutable hydrocarbon group , hydroxyl group , optionally 
substitutable thiol group , which is substituted sulfinyl group , 
whichis substituted sulfonyl group , optionally substitutable 
amino group (Such as preferably , hydrogen atom , optionally 
substitutable alkyl group ) etc which is substituted is desirable 
as R<sup>A2</sup>, can use hydrogen atom etc desirably 
even among them. 

As substituent of "optionally substitutable pyrimidine ring " 
which is shown with ring A you can list the for example 
fluorine , chlorine , bromine , iodine etc "halogen atom " as. 

In "optionally substitutable hydrocarbon group " as 
substituent of "optionally substitutable pyrimidine ring " 
which is shown with ring A the for example aliphatic chain 
type hydrocarbon group , alicyclic hydrocarbon group 
(nonaromatic ring hydrocarbon group ), you can list aryl 
group (aromatic hydrocarbon group ) etc "hydrocarbon group 
" as. 

As example of hydrocarbon group you can list aliphatic 
hydrocarbon group of for example alkyl group , alkenyl 
group , alkynyl group or other stright or branched chain 
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i^^^u. sec-:?^;u. tert-:?^;u. n-^>T;u. -f 

1- y^vu^^^^'^u. yx;i.^(D Cmo t;u^;u* 
^v::^p^x;u. 2.y^;uTU;u. i-t^pk-^u, 

2- ^^;U-l-:^P^x>u, l-7^^T-x;u, 2-3^^7" — 

3-33^7^x;k 2-x^;u-i-:fT-x;u, 2-;^^;u- 

4-y5^;U-3-^>'X^yL'. l-^^-t?x;u, 2-^^-b 
x;u. 3-^+-trx;u, 4-'^^-trx;u, 

ex;u, 2-:^Pex;u. uy^^Ji.^ l-rJ^—iV^ 

3- :?^^— 2-^>5=-x;u, 3-^ 
S/— JU. 3-^4='5^x;u, 4-^^e/— 5-^:^v 

>tr-;ix». v^PT;U*vx-;ufi^cD«aftlX 

czTr. rix>7PTJU^;uSj«bLr(i. -l^j^iiv' 
^azfatfji.^ v^p:?^^;u. v^p^>^>iu. v 
'^p/\::\^v;u. v^P'^:;^T;u. v<7P;i-^T^u. 
v>>pyxyH|(7) C3.9 i/<7P7yu+;Hf *^^lf 

rv<7P7;U>7"x)u»ji:Lrii. tPj':^!* 2-v^P 
^>i^i/-iW;u. 3-->'^n^>^>-i-^;u. 2-v 
^p^^-fe>-i-^>/u. 3-v^p^^-b>-i--r>u. 
i-v^^P3^i^l/-i--f;u. i-v^7P^>^>-i-^ 

l-r;U^(7) C3.9 v^^PT;U^x;u*sf;(,<^lfp, 
rix>7PT;u*-:^x-;u»j<!:LT(i.1?!l^l« 2,4- 

i>'>PK>'S'vX>-l->f>U, 2,4-V^7P^^+fv 

x>.i.-r;u. 2,5-v^P--v:^-y-i;j:>-i>-f 

<D C4.6 v<7P7;U*ii?x-;uft^;&<^|f iitt 

-So 

0? { b 7K ^ » (7) 0|J t L -c <7> r T ' J - ; U » J <t L -c 
1*. *^^X(*se^^igiC^#»6Bt'(b7k^« 
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"aliphatic chain type hydrocarbon group " as. 

Here, you can list for example methyl , ethyl , n- propyl , 
isopropyl , n- butyl , isobutyl , s-butyl , t- butyl , n- pentyl , 
isopentyl , neopentyl , 1- methylpropyl , n- hexyl , isohexyl , 
1,1- dimethylbutyl , 2, 2- dimethylbutyl , 3, 3- 
dimethylbutyl ,3,3- dimethyl propyl , 2- ethyl butyl , 
nheptyl , 1- methyl heptyl , 1- ethylhexyl , n- octyl , 1- methyl 
heptyl , nonyl or other C<sub>l- 1 0</sub>alkyl group 
(preferably C<sub>l- 6</sub>alkyl etc) etc as alkyl group . 



As alkenyl group , you can list for example vinyl , allyl , 
isopropenyl , 2- metliyl allyl , 1- propenyl , 2- methyl -1- 
propenyl , 1- butenyl , 2- butenyl , 3- butenyl , 2- ethyl -1- 
butenyl , 2- methyl -2- butenyl , 3- methyl -2- butenyl , 1- 
pentenyl , 2- pentenyl , 3- pentenyl , 4- pentenyl , 4- methyl 
-3- pentenyl , 1- hexenyl , 2- hexenyl , 3- hexenyl , 4- 
hexenyl , 5-hexenyl or other C<sub>2- 6</sub>alkenyl group 
etc. 

As alkynyl group , you can list for example ethinyl , 1 - 
propinyl , 2- propinyl , 1- butinyl , 2- butinyl , 3- butinyl , 1- 
pentinyl , 2- pentinj'l , 3- pentinyl , 4- pentinyl , 1 - hexinyl , 
2- hexinyl , 3- hexinyl , 4- hexinyl , 5-hexinyl or other 
C<sub>2- 6</sub>alkynyl group . 

As example of hydrocarbon group you can list for example 
cycloalkyl group , cycloalkenyl group , cycloalkadienyl basic 
or other saturated or unsaturated alicyclic hydrocarbon group 
"alicyclic hydrocarbon group " as. 

Here, you can list for example cyclopropyl , cyclobutyl , 
cyclopentyl , cyclo hexyl , cycloheptyl , cyclooctyl , cyclo 
nonyl or other C<sub>3- 9</sub>cycloalkyl etc "cycloalkyl 
group " as. 

"cycloalkenyl group " As, you can list for example 2- 
cyclopentene -1- yl , 3- cyclopentene -1- yl , 2- cyclohexene 
-1- yl , 3- cyclohexene -1- yl , 1- cyclobutene -1- yl , 1- 
cyclopentene -1- yl , 1- cyclohexene -1- yl , 1- cycloheptene 
-1- yl or other C<sub>3- 9</sub>cycloalkenyl group etc. 



"cycloalkadienyl basis" As, you can list for example 2, 4- 
cyclopentadiene - N yl , 2, 4- cyclohexadiene -1- yl , 2, 
5-cyclohexadiene -1- yl or other C<sub>4- 
6</sub>cycloalkadienyl basis etc. 

As example of hydrocarbon group you can list monocyclic or 
condensed polycyclic aromatic hydrocarbon hydrogen group 
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Jl^.Z?JLi->^->J)V^T-ili-y'TL'-Ji^^(D C6-14 

2-^:7^;H|(D C6.,oT'J— 

^;U. l,2,3,4-T^h^tKP-^-:?^;U, 'O-T*— 

mu-otz 2-3 ^ia)*(»*L<i* 2 aui±a)a) 

[0006] 

if A t?S^^;t^-5^MlS^^TL^Tt=l:L^e'JSv 
(i)/\Py>^b$t1.TL^T^,J:L^«iSRT;^4F;^ 



«ii(C2.«)7;i.^-;U:t+*>-fSfR(C,.6)TVU+ 
(ii)/\py>Jl^-(^j^iS, 7;i':;i-p,-?p;u,-::J^p 

i>:t^iy. 3i^Ol^'Jyt^iytjii:0> C,.3 T^U^U 
(iv)-KP*. 

(vi) tKP+v*. 

(vii) /^P•y>•(b**tTl^T4,J:L^^SIRT;^a^ 
e«t(C,^)T;U34rS^-i£i»(C,.6)7;i'a+i'«. 
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"aryl group " as, the for example phenyl , naphthyl , anthryl , 
phenanthryl , acenaphthylenyl or other 
C<sub>6-14</sub>aryl group etc is desirable, phenyl , 1- 
naphthyl , 2- naphthyl or other C<sub>6-10<;/sub>aryl group 
etc especially is desirable evenamong them. 

In addition, as example of hydrocarbon group , 1 and 2 
-dihydro naphthyl , 1 , 2, 3, 4- tetrahydro naphthyl , indenyl , 
dihydro benzo cycle heptenyl , fluorenyl or other way, 
beforeyou can list alicyclic hydrocarbon group and same it is 
chosen from aromatic hydrocarbon group or asfor forks which 
are induced from condensation of basic (Basis of preferably 2 
kinds or more ) 2 - 3 itdiffers tricyclic hydrocarbon group etc 
which was inscribed. 

[0006] 

As substituent of "optionally substitutable pyrimidine ring " 
which is shown with ring A as substituent the"hydrocarbon 
group " in "optionally substitutable hydrocarbon group " has 
been allowed to have possessed, 

for example 

(i ) halogenation lower alkyl group , which is possible to be 
done 

lower (C<sub>l- 6</sub> ) alkoxy -lower (C<sub>l- 
6</sub> ) alkyl group , 

lower (C<sub>2- 6</sub> ) alkenyl oxy -lower (C<sub>l- 
6</sub> ) alkyl group , 

(ii ) halogen atom (Such as for example fluoro , chloro , 
bromo , iodo ), 

(iii ) lower alkylene dioxy group (Such as for example 
methylene dioxy , ethylene dioxy or other C<sub>l- 
3</sub>alkylene dioxy group ), 

(iv ) nitro group , 

(v ) cyano group , 

thio cyano group , 

(vi ) hydroxyl group , 

thiol group , 

oxo group , 

thioxo basis, 

(vii ) halogenation lower alkoxy group , which is possible to 
be done 

lower (C<sub>l- 6</sub> ) alkoxy -lower (C<sub>l- 
6</sub> ) alkoxy group , 

phenoxy -lower (C<sub>l- 6</sub> ) alkoxy group , 
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(viii ) lower cycloalk)'! group (Such as for example 
cyclopropyl , cyclobutyl , cyclopentyl , cyclohexyl or other 
C<sub>3- 6</sub>cycloalkyl group ), 

C<sub>3- 6</sub>cycloalkyl oxy group , 

(ix ) halogenation lower alkyl thio group , which is possible to 
be done 

lower (C<sub>l- 6</sub> ) alkoxy -lower (C<sub>l- 
6</sub> ) alkyl thio group , 

lower (C<sub>l- 6</sub> ) alkoxy -carbonyl -lower 
(C<sub>l- 6</sub> ) alkyl thio group , 

carboxy -lower (C<sub>l- 6</sub> ) alkyl thio group , 

hydroxy -lower (C<sub>l- 6</sub> ) alkyl thio group , 

phenoxy -lower (C<sub>l- 6</sub> ) alkyl thio group , 

lower (C<sub>l- 6</sub> ) alkyl thio -lower (C<sub>l- 
6</sub> ) alkyl thio group , 

(x ) amino group , 

(xi ) mono lower alkyl amino group (Such as for example 
methylamino , ethylamino , propyl amino or other mono 

C<sub>l- 6</sub>aikyl amino group ), 

(xii ) di- lower alkyl amino group (Such £is for example 
dimethylamino , diethyl amino or other di- C<sub>l- 
6</sub>aIkyl amino group ), 

(xiii ) Other than nitrogen atom of 1 nitrogen atom , 

1 to 3 heteroatom which is chosen from oxygen atom and 
sulfur atom child 5 to 7-member ring amino group whichit is 
possible to have possessed (for example pyrrolidino , 5-oxo 
-1- pyrrolidinyl , piperidino , piperazino , morpholino , 
thiomorpholino (sulfur atom may be done oxidation ), 
succinimide , 1- pyrazolyl , 5-oxo -1- pyrazolidinyl etc; and, 
said cyclic amino group , benzene ring condensing, mayform 
phthalimide etc, lower alkyl (Example and methyl , ethyl , 
propyl , isopropyl , butyl , t-butyl , pentyl , hexyl or other 
C<sub>l- 6</sub>alkyl etc), aralkyl (Example and benzyl , 
phenethyl or other C<sub>7-10</sub>aralkyl etc), aryl 
(Example and phenyl , 1- naphthyl , 2- naphthyl or other 
C<sub>6-10</sub>aryl etc), with the formyl , alkanoyl 
(Example and acetyl or other C<sub>2- 6</sub>alkanoyl etc) 
etc as substituent 1 or 2 to have possessed is possible), 

5 to 7-member ring amino carbonyl group (As for 
embodiment of 5 to 7-member ring amino similarity to 

description above), 

5 to 7-member ring amino carbonyl -lower (C<sub>l- 
6</sub> ) alkyl group (As for embodiment of 5 to 7-member 
ring amino similarity to description above), 
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5 to 7-member ring amino -lower (C<sub>l- 6</sub> ) alkyl 
-carbonyl group (As for embodiment of 5 to 7-member ring 
amino similarity to description above), 

(xiv ) lower alkyl -carbonyl amino group (Such as for 
example acetylamino , propanoyl amino , butyryl amino or 
other C<sub>l- 6</sub>alkyl -carbonyl amino group ), 

lower (C<sub>l- 6</sub> ) alkoxy -lower (C<sub>l- 
6</sub> ) alkyl -carbonyl amino group , 

benzoyl amino group , 

naphthoyl amino group , 

(xv ) amino carbonyl oxy group , 

(xvi ) mono lower alkyl amino -carbonyl oxy group (Such as 
for example methylamino carbonyl oxy , ethylamino carbonyl 
oxy or other mono C<sub>l- 6</sub>alkyl amino -carbonyl 
oxy group ), 

lower (C<sub>l- 6</sub> ) alkoxy -amino group , 
hydroxy -amino group (-NH-OH \ 
lower (C<sub>l- 6</sub> ) alkoxy -imino group , 
hydroxy -imino group (=N- OH ), 

(xvii ) di- lower alkyl amino -carbonyl oxy group (Such as for 
example dimethylamino carbonyl oxy , diethyl amino 
carbonyl oxy or other di- C<sub>l- 6</sub>alkyl amino 
-carbonyl oxy group ), 

(xviii ) lower alkyl sulfonyl amino group (Such as for 
example methyl sulfonyl amino , ethyl sulfonyl amino , 
propyl sulfonyl amino or other C<sub>l- 6</sub>alkyl 
sulfonyl amino group ), 

(xix ) lower alkoxy -carbonyl group (Such as for example 
methoxycarbonyl , ethoxy carbonyl , propoxy carbonyl , 
isobutoxy carbonyl or other C<sub>l- 6</sub>alkoxy 
-carbonyl group ), 

C<sub>l- 6</sub>alkoxy -carbonyl -C<sub>l- 6</sub>alkyl 
group, 

(xx ) carboxyl group , 

carboxy -C<sub>l- 6</sub>alkyl group , 

(xxi ) formyl , 

lower alkyl -carbonyl group (Such as for example methyl 
carbonyl , ethyl carbonyl , butyl carbonyl or other C<sub>l- 
6</sub>alkyl -carbonyl group ), 

lower alkyl -carbonyl oxy group (Such as for example methyl 
carbonyl oxy , ethyl carbonyl oxy , butyl carbonyl oxy or 
other C<sub>l- 6</sub>all^l -carbonyl oxy group ), 
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C<sub>l- 6</sub>alkoxy -C<sub>l- 6</sub>alkyl -carbonyl 
group , 

(xxii ) lower cycloalkyl -carbonyl (Such as for example 
cyclopropyl carbonyl , cyclobutyl carbonyl , cyclopentyl 
carbonyl , [shikurohekishirukaruboniru ] or other C<sub>3- 
6</sub>cycloalkyl -carbonyl group ), 

lower cycloalky] -carbonyl oxy (Such as for example 
cyclopropyl carbonyl oxy , cyclobutyl carbonyl oxy , 
cyclopentyl carbonyl oxy , 

[shikurohekishirukaruboniruokishi ] or other C<sub>3- 
6</sub>cycloalkyl -carbonyl oxy group ), 

(xxiii ) carbamoyl group , 

carbamoyl oxy grou]) , 

carbamoyl -C<sub>l- 6</sub>alkyl group , 

(xxiv ) mono lower alkyl -carbamoyl group (Such as for 
example methyl carbamoyl , ethyl carbamoyl , propyl 
carbamoyl , butyl carbamoyl or other mono C<sub>l- 
6</sub>alkyl -carbamoyl group ), 

mono lower alkyl -carbamoyl oxy group (Such as for example 
methyl carbamoyl oxy , ethyl carbamoyl oxy , propyl 
carbamoyl oxy , bulyl carbamoyl oxy or other mono 
C<sub>l- 6</sub>alkyl -carbamoyl oxy group ), 

mono C<sub>l- 6</sub>alkyl -carbamoyl -C<sub>l- 
6</sub>alkyl group , 

(xxv ) di- lower alkyl -carbamoyl group (Such as for example 
diethyl carbamoyl , dibutyl carbamoyl or other di- C<sub>l- 
6</sub>alkyl -carbamoyl group ), 

di- lower alkyl -carbamoyl oxy group (Such as for example 
diethyl carbamoyl oxy , dibutyl carbamoyl oxy or other di- 
C<sub>l- 6</sub> alkyl -carbamoyl group oxy ), 

di- C<sub>l- 6</sub>alkyl -carbamoyl -C<sub>l- 

6</sub>alkyl group , 

(xxvi ) lower alkyl sulfonyl group (Such as for example 
methyl sulfonyl , ethyl sulfonyl , propyl sulfonyl or other 
C<sub>l- 6</sub-'alkyl sulfonyl group ), 

(xxvii ) lower cycloalkyl sulfonyl (for example 
[shikuropenchirusuruhoniru ], such as 
[shikurohekishiruimruhoniru ] or other C<sub>3- 
6</sub>cycloalkyl sulfonyl ), 
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(xxviii ) phenyl group , 
(xxix ) naphthyl group , 

(xxx ) mono phenyl -lower alkyl group (Such as for example 
benzyl , phenylethyl or other mono phenyl -C<sub>l- 
6</sub>alkyl group ), 

mono phenyl -lower alkyloxy group (Such as for example 
benzyloxy or other mono phenyl -C<sub>l- 6</sub>alkyloxy 
group ), 

mono phenyl -lower (C<sub>l- 6</sub> ) alkyl oxy -lower 
(C<sub>l- 6</sub> ) alkyl group , 

phenyl -lower alkenyl group (Such as for example phenyl 

-C<sub>2- 6</sub>alkenyl group ), 

phenyl -lower (C<sub>l- 6</sub> ) alkyl oxycarbonyl , 

phenyl -C<sub>l- 6<ysub>alkyl -carbonyl group , 

phenyl -C<sub>2- 6</sub>alkenyl -carbonyl group , 

(xxxi ) diphenyl -lower alkyl group (Such as for example 
diphenylmethyl , biphenyl ethyl or other diphenyl -C<sub>l- 
6</sub>alkyl group ), 

diphenyl -lower alkyloxy group (Such as for example 
diphenylmethyl oxy or other diphenyl -C<sub>l- 
6</sub>alkyloxy group ), 

diphenyl -lower (C<sub>l- 6</sub> ) alkyl oxy -lower 
(C<sub>l- 6</sub> ) alkyl group , 

(xxxii ) mono phenyl -lower alkyl -carbonyl oxy group (Such 
as for example phenylmethyl carbonyl oxy , phenylethyl 
carbonyl oxy or other mono phenyl -C<sub>l- 6</sub>alkyl 
-carbonyl oxy group ), 

(xxxiii ) diphenyl -lower alkyl -carbonyl oxy group (Such as 
for example diphenylmethyl carbonyl oxy , biphenyl ethyl 
carbonyl oxy or other diphenyl -C<sub>l- 6</sub>alkyl 
-carbonyl oxy group ), 

(xxxiv ) phenoxy group , 
phenylthio group , 

phenoxy -C<sub>l- 6</sub>alkyl group , 

phenylthio -C<sub>l- 6</sub>alkyl group , 

(xxxv ) mono phenyl -lower alkyl -carbonyl group (Such as 
for example phenylmethyl carbonyl , phenylethyl carbonyl or 
other mono phenyl -C<sub>l- 6</sub>alkyl -carbonyl 
group ), 

(xxxvi ) diphenyl -lower alkyl -carbonyl group (Such as for 
example diphenylmethyl carbonyl , biphenyl ethyl carbonyl or 
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other diphenyl -C<sub>l- 6</sub>alkyl -carbonyl group ), 

(xxxvii ) benzoyl group , 
benzoyl oxy group , 

benzoyl -C<sub>l- 6</sub>alkyl group , 
benzoyl -C<sub>l- 6</sub>alkoxy group , 
di- benzoyl -C<sub>l- 6</sub>alkyl group , 
di- benzoyl -C<sub> 1- 6</sub>alkoxy group , 
(xxxviii ) phenoxy carbonyl group , 

(xxxix ) (mono or di ) phenyl -lower alkyl -carbamoyl group 
(Such as for example benzyl carbamoyl , phenethyl 
carbamoyl , dibenzyi carbamoyl , di phenethyl carbamoyl , 
biphenyl propyl -carbamoyl or other (mono or di ) phenyl 
-C<sub>l- 6</sub>alkyl -carbamoyl group ), 

N- (phenyl -lower alkyl ) -N- (lower alkyl ) -carbamoyl group 
(for example N- benzyl -N- methyl -carbamoyl , N- phenethyl 

-N- methyl -carbamoyl or other N- (phenyl -C<sub>l- 
6</sub>alkyl ) -N- (C<sub>l- 6</sub>alkyl ) such as 
-carbamoyl group ), 

(mono or di ) phenyl -lower alkenyl -carbamoyl group (Such 
as for example [fu ] (mono or di ) phenyl -C<sub>2~ 
6</sub>alkenyl -carbamoyl group ), 

amino -C<sub>l- 6</sub>alkyl -carbamoyl group , 

mono C<sub>l- 6</sub>alkyl amino -C<sub>l- 6</sub>alkyl 
-carbamoyl group , 

di- C<sub>l- 6</sub>alkyl amino -C<sub>l- 6</sub>alkyl 
-carbamoyl group , 

(xxxx ) phenyl carbamoyl group , 

naphthyl carbamoyl group , 

tetrahydro naphthyl carbamoyl group , 

(xxxxi ) phenyl -lower alkyl -carbonyl amino group (Such as 
for example phenyl -methyl carbonyl amino , phenyl -ethyl 
carbonyl amino or other phenyl -C<sub>l- 6</sub>aikyl 
-carbonyl amino ), 

biphenyl -lower alkyl -carbonyl amino group (Such as for 
example biphenyl -methyl carbonyl amino , biphenyl -ethyl 
carbonyl amino or other biphenyl -C<sub>l- 6</sub>alkyl 
-carbonyl amino ), 

(xxxxii ) phenyl -lower alkyl amino (Such as for example 
phenyl -methylamino , phenyl -ethylamino or other phenyl 
-C<sub>l- 6</sub>alkyl amino ), 
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phenyl -C<sub>l- 6</sub>alkyl amino -C<sub>l- 
6</sub>alkyl , 

phenylamino , 

(xxxxiii ) phenyl -lower alkyl sulfonyl group (Such as for 
example phenyl -methyl sulfonyl , phenyl -ethyl sulfonyl or 
other phenyl -C<sub>l- 6</sub>alkyl sulfonyl group ), 

phenyl sulfonyl -lower alkyl group (Such as for example 
phenyl sulfonyl -methyl , phenyl sulfonyl -ethyl or other 
phenyl sulfonyl -C<sub>l- 6</sub>alkyl group ), 

(xxxxiv ) phenyl sulfonyl group , 
phenyl sulfinyl group , 

(xxxxv ) phenyl -lower alkyl sulfinyl group (Such as for 
example phenyl -methyl sulfinyl , phenyl -ethyl sulfinyl or 
other phenyl -C<sub>l- 6</sub>alkyl sulfinyl group ), 

(xxxxvi ) phenyl -lower alkyl sulfonyl amino group (Such as 
for example phenyl -methyl sulfonyl amino , phenyl -ethyl 
sulfonyl amino or other phenyl -C<sub>l- 6</sub>alkyl 
sulfonyl amino group ), 

(xxxxvii ) phenyl sulfonyl amino group , 
(xxxxviii ) C<sub>l- 4<;/sub>alkyl -caibonyl , 
carbonyl -C<sub>l- 4</sub>alkyl , 
carbonyl , 

carbonyl oxy , 
carbonyl amino , 
carbamoyl , 

C<sub>l- 4</sub>alkylene amino , 
C<sub>l- 4</sub>alkylene oxy , 
C<sub>l- 4</sub>alkylene thio , 

Through C<sub>l- 4</sub>alkylene etc, it is possible to have 
connected, "heterocyclic group " (In "optionally substitutable 
heterocyclic group " such as example and as substituent of 
"optionally substitutable pyrimidine ring " which is 
shownwith ring A "heterocyclic group " with similar ones; 
such as heterocyclic group of preferably , pyridyl , thienyl , 
fliril , tetrahydrofuryl or other 5 or 6 members ), 

Through (xxxxix ) lower (C<sub>l- 4</sub> ) alkylene , it is 
possible to have connected, "optionally substitutable thiol 
group " (As substituent of "optionally substitutable pyrimidine 
ring " which is shown with example and ring A "optionally 
substitutable thiol group "with such as similar ones )and 
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through (xxxxx ) lower (C<sub>l- 4</sub> ) alkylene , it is 
possible to have connected, "optionally substitutable hydroxyl 
group " (As substituent of "optionally substitutable pyrimidine 
ring " which is shown with example and ring A "optionally 
substitutable hydroxyl group "with such as similar ones ) 

[said (vii ) phenoxy -lower (C<sub>l- 6</sub> ) alkoxy 
group , (ix ) phenoxy -lower (C<sub>l- 6</sub> ) alkyl thio 
group , (xxviii ) phenyl group , (xxix ) naphthyl group , (xxx ) 
mono phenyl -lower alkyl group , mono phenyl -lower 
alkyloxy group , mono phenyl -lower (C<sub>l- 6</sub> ) 
alkyl oxy -lower (C<sub>l- 6</sub> ) alkyl group , phenyl 
-lower alkenyl group , phenyl -lower (C<sub>l- 6</sub> ) 
alkyl oxycarbonyl , phenyl -C<sub>l- 6</sub>alkyl -carbonyl 
group , phenyl -C<sub>2- 6</sub>alkenyl -carbonyl group , 
(xxxi ) diphenyl -lower alkyl group , diphenyl -lower alkyloxy 
group , diphenyl -lower (C<sub>l- 6</sub> ) alkyl oxy 
-lower (C<sub>l- 6</sub> ) alkyl group , (xxxii ) mono 
phenyl -lower alkyl -carbonyl oxy group , (xxxiii ) diphenyl 
-lower alkyl -carbonyl oxy group , (xxxiv ) phenoxy group , 
phenylthio group , phenoxy -C<sub>l- 6</sub>all^l group , 
phenylthio -C<sub>l- 6</sub>alkyl group , (xxxv ) mono 
phenyl -lower alkyl -carbonyl group , (xxxvi ) diphenyl 
-lower alkyl -carbonyl group , (xxxvii ) benzoyl group , 
benzoyl oxy group , benzoyl -C<sub>l- 6</sub>alkyl group , 
benzoyl -C<sub>l- 6</sub>alkoxy group , di- benzoyl 
-C<sub>l- 6</sub>alkyl group , di- benzoyl -C<sub>l- 
6</sub>alkoxy group , (xxxviii ) phenoxy carbonyl group , 
(xxxix ) (mono or di ) phenyl -lower alkyl -carbamoyl group , 
N- (phenyl -lower alkyl )-N- (lower alkyl ) -carbamoyl 
group , (mono or di ) phenyl -lower alkenyl -carbamoyl 
group , (mono or di ) phenyl -lower alkyl -carbamoyl group , 
(xxxx ) phenyl carbamoyl group , naphthyl carbamoyl group , 
tetrahydro naphthyl carbamoyl group , (xxxxi ) phenyl -lower 
alkyl -carbonyl amino group , biphenyl -lower alkyl -carbonyl 
amino group , (xxxxii ) phenyl -lower alkyl amino , phenyl 
-C<sub>l- 6</sub>alkyl amino -C<sub>l- 6</sub>alkyl , 
phenylamino , (xxxxiii ) phenyl -lower alkyl sulfonyl group , 
phenyl sulfonyl -lower alkyl group , (xxxxiv ) phenyl sulfonyl 
group , phenyl sulimyl group , (xxxxv ) phenyl -lower alkyl 
sulfinyl group , (xxxxvi ) phenyl -lower alkyl sulfonyl amino 
group , (xxxxvi i ) phenyl sulfonyl amino group and 
(xxxxviii ) heterocyclic group ,fvirthennore, lower alkyl which 
for example halogenation is possible to be done (Such as for 
example methyl , ethyl , propyl , isopropyl , butyl , s-butyl , t- 
butyl , pentyl , hexyl or other C<sub>l- 6</sub>alkyl ), the 
lower alkoxy which halogenation is possible to be done (Such 
as for example methoxy , ethoxy , propoxy , isopropoxy , n- 
butoxy , isobutoxy , s -butoxy , t- butoxy or other C<sub>l- 
6</sub>alkoxy ), halogen atom (Such as for example fluoro , 
chloro , bromo , iodo ), the hydroxy , benzyloxy , amino , 
mono lower alkyl amino (Such as for example methylamino , 
ethylamino , propyl amino or other mono C<sub>l- 
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6</sub>alkyl amino ), di- lower alkyl amino (Such as for 
example dimethylamino , diethyl amino or other di- C<siib>l- 
6</sub>alkyl amino ), lower alkyl -carbonyl which nitro , 
halogenation is possible to bedone (Such as for example 
methyl carbonyl , ethyl carbonyl , butyl carbonyl or other 
C<sub>l- 6</sub>alkyl -carbonyl ), optionally substituted 
ring of 1 to 4 which is chosen from benzoyl , phenyl etc 
aregood. ] 



Such as is listed. 

In addition, for example respectively, through C<sub>l- 
4</sub>alkyl -carbonyl , carbonyl -C<sub>l- 4</sub>alkyl , 
carbonyl , carbonyl oxy , carbonyl amino , carbamoyl , 
C<sub>l- 4</sub>alkylene amino , C<sub>l- 
4</sub>alkylene oxy , C<sub>l- 4</sub>alkylene thio , 
C<sub>l- 4</sub>alkylene etc, as the substituent of 
"optionally substitutable pyrimidine ring " which is shown 
with ring A as substituent "hydrocarbon group " in "optionally 
substitutable hydrocarbon group " has been allowed to have 
possessed, it is possible to haveconnected, optionally 
substitutable carbamoyl group (Example, - is displayed with 
(C=0 ) NR<sup>x'</sup>R<sup>y'</sup> [R<sup>x'</sup> 
and R<sup>y'</sup> show respective identical or different , 
hydrogen atom , optionally substitutable hydrocarbon group 
or optionally substitutable heterocyclic group , or the 
R<sup>x'</sup> and R<sup>y'</sup> with nitrogen atom 
which it connects mutually and isadjacent may form 
optionally substituted ring good nitrogen-containing 
heterocyclic group . ] such as group which ), optionally 
substitutable sulfamoyl group (Example, - is displayed with 
(SO<sub>2</sub> ) NR<sup>x'</sup>R<sup>y</sup> 
[R<sup>x'</sup> and R<sup>y'</sup> show respective 
identical or different , hydrogen atom , optionally 
substitutable hydrocarbon group or optionally substitutable 
heterocyclic group , or the R<sup>x'</sup> and 
R<sup>y'</sup> with nitrogen atom which it connects 
mutually and isadjacent may form optionally substituted ring 
good nitrogen-containing heterocyclic group . ) such as group 
which ), it is good even with optionally substitutable amino 
group (Example, -NR<sup>a'</sup>R<sup>b'</sup> is 
displayed with [R<sup>a*</sup> and R<sup>b'</sup> show 
respective identical or different , hydrogen atom or optionally 
substitutable hydrocarbon group , or the R<sup>a'</sup> and 
R<sup>b'</sup> with nitrogen atom which it connects 
mutually and isadjacent may form optionally substituted ring 
good nitrogen-containing heterocyclic group . ] such as group 
which ) etc. 
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In aforementioned Foimula, it is shown "optionally 
substitutable hydrocarbon group " and in "optionally 
substitutable heterocyclic group " with the R<sup>x'</sup> 
and R<sup>y'</sup>, before as substituent of "optionally 
substitutable pyrimidine ring " which is shown with ring A 
which was inscribed '^hydrocarbon group " and "heterocyclic 
group " as, "optionally substitutable hydrocarbon group " and 
in "optionally substitutable heterocyclic group ", 
"hydrocarbon group and "heterocyclic group " with you can 
list similar ones. 

It is shown "optionally substitutable hydrocarbon group " and 
in "optionally substitutable heterocychc group " with 
R<sup>x'</sup> and R<sup>y'</sup>, it wasillustrated as 
substituent of "optionally substitutable pyrimidine ring " 
which is shown with for example ring A asthis substituent , 
(i ) - you can list substituent etc of (xxxxviii ) as substituent 
the"hydrocarbon group " to which "hydrocarbon group " and 
"heterocyclic group " optionally substituted ring is good to 
substitutable desired position , in "optionally substitutable 
hydrocarbon group "has been allowed to have possessed. 

In addition, R<sup>x'</sup> and R<sup>y'</sup> connecting 
mutually, with the nitrogen atom which is adjacent 
"optionally substituted ring good nitrogen-containing 
heterocyclic group " which is formed in, heteroatom 
whichother than nitrogen atom of for example 1 is chosen 
from nitrogen atom , oxygen atom and sulfur atom child 
"nitrogen-containing heterocyclic group "as, 5 to 7-member 
ring amino group (benzene ring it is possible to condense for 
example pyrrolidino , piperidino , piperazino , morpholino , 
thiomorpholino (sulfur atom may be done oxidation ), such 
as; and, the said cyclic amino group ) etc which 1 to 3 it is 
possible to have possessed canlist, as substituent said 
"nitrogen-containing heterocyclic group " has been allowed to 
have possessed, It was illustrated (i ) - you can list similar 
ones to substituent etc of(xxxxviii ) etc, as substituent 
"hydrocarbon group " in "optionally substitutable 
hydrocarbon group " has been allowed to havepossessed as 
substituent of "optionally substitutable pyrimidine ring " 
which is shown with for example ring A , but,lower alkyl 
(Example and methyl , ethyl , propyl , isopropyl , butyl , 
t-butyl , pentyl , hexyl or other C<sub>l- 6</sub>alkyl etc), 
aralkyl (Example and benzyl , phenethyl or other 
C<sub>7-10</sub>aralkyl etc), aryl (Example and phenyl , 1- 
naphthyl , 2- naphthyl or other C<sub>6-10</sub>aryl etc), it 
can use formyl , alkanoyl (Example and acetyl or other 
C<sub>2- 6</sub--alkanoyl etc) etcdesirably even among 
them. 

In aforementioned Formula, in "optionally substitutable 
hydrocarbon group " which is shown with R<sup>a'</sup> 
and R<sup>b'</sup>, in "optionally substitutable hydrocarbon 
group " before as substituent of "optionally substitutable 



Page 38 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat, Pending Ser. No. 10/367,296) 



JP2003321472A 



0l<t;^<*»jl=fcit-5r^{b7X«*j(i> Mj^pT 

lC^3lti,^^^b7K^»JA<^LTL^TtJ:l^S^^ 
*iLT^I^^FtL/c(i)~(xxxxviii)(7)gj|i*^Ci: 

-S-^^nj^T-^ 1 nm. 3 e^LrL^rtJ;L^ 5 
JlT(iffi^b^F*^rt^TtcJ:t^), ^Ci: iSil 

ti-i) rs^^+iTi^r t, tf >j 5':;>iS J OS 

i^*tLT(75r«i^$^tTL^T=t,<fet^M^b7K* 
aJlC^JIt.S,^^^b7K**JA<*LTL^TtJ:L^ 
a«l«.>rLrffi]^^ixfc(iHxxxxviii)(DS«S 

-^vT^peyu, ^s^^^ju. t-:J"^;u. 

(0iJs C7.,o T^^UdF^U 

r'J— Mifils 2-:*-7 



>iiJ±(Or0E<b7K**J<!:LTli. 

)l^tj:ifo c,.6 7'>U+-/U^A<»*L<, -^-OBBI 

[0007] 

gIlH^D^/^P'^fl'■(b$^^TL^rtJ:L^1gi^r;^ 

dp^u»j<!:LTi*,mif, 1 nm. s m<D/\a^ 
ir)^^LT^^rt.J:L^^gigi7;u^;^«(^lx.(*, 



2003-11-11 

pyrimidine ring " which is shownwith ring A which was 
inscribed "hydrocarbon group " as, "hydrocarbon group " with 

you can list similarones. 

It was illustrated as substituent of "optionally substitutable 
pyrimidine ring " which is shown with the for example ring A 
as this substituent , (i ) - you can list substituent etc of 
(xxxxviii ) as the substituent "hydrocarbon group " to which 
"hydrocarbon group " in "optionally substitutable 
hydrocarbon group " which is shown with R<sup>a'</sup> 
and R<sup>b'</sup> optionally substituted ring is good to 
substitutable desired position , in "optionally substitutable 
hydrocarbon group " has beenallowed to have possessed. 

In addition, R<sup>a'</sup> and R<sup>b'</sup> connecting 
mutually, with the nitrogen atom which is adjacent 
"optionally substituted ring good nitrogen-containing 
heterocyclic group " which is formed in, heteroatom 
whichother than nitrogen atom of for example 1 is chosen 
from nitrogen atom , oxygen atom and sulfur atom child 
"nitrogen-containing heterocyclic group "as, 5 to 7-member 
ring amino group (benzene ring it is possible to condense for 
example p>TTolidino , piperidino , piperazino , morpholino , 
thiomorpholino (sulfur atom may be done oxidation ), such 
as; and, the said cyclic amino group ) etc which 1 to 3 it is 
possible to have possessed canlist, as substituent said 
"nitrogen-containing heterocyclic group " has been allowed to 
have possessed, It was illustrated (i ) - you can list similar 
ones to substituent etc of(xxxxviii ) etc, as substituent 
"hydrocarbon group " in "optionally substitutable 
hydrocarbon group " has been allowed to havepossessed as 
substituent of "optionally substitutable pyrimidine ring " 
which is shown with for example ring A , but,lower alkyl 
(Example and methyl , ethyl , propyl , isopropyl , butyl , 
t-butyl , pentyl , hexyl or other C<sub>l- 6</sub>alkyl etc), 
aralkyl (Example and benzyl , phenethyl or other 
C<sub>7-10</sub>aralkyl etc), aryl (Example and phenyl , 1- 
naphthyl , 2- naphthyl or other C<sub>6-10</sub>aryl etc), it 
can use formyl , alkanoyl (Example and acetyl or other 
C<sub>2- 6</sub>alkanoyl etc) etcdesirably even among 
them. 

methyl , ethyl or other C<sub>l- 6</sub>alkyl etc is desirable 
on "optionally substitutable pyrimidine ring " which is shown 
with ring A "hydrocarbon group "as, especially can use 
hydroxyl group etc desirably as substituent . 

[0007] 

Description above "halogenation lower alkyl group which is 
possible to be done" as, you can list lower alkyl group (Such 
as for example methyl , ethyl , propyl , isopropyl , butyl , 
s-butyl , t- butyl , pentyl , hexyl or other C<sub>l- 
6</sub>alkyl group ) etc for example Ito 5 hasbeen allowed 
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to have possessed halogen atom (Such as for example fluoro , 
chloro , bromo , iodo ), you can list methyl , chloromethyl , 
difluoromethyl , trichloromethyl , trifluoromethyl , ethyl , 2- 
bromoethyl , 2, 2, 2- Irifluoroethyl , propyl , 3, 3, 3- 
trifluoropropyl group , isopropyl , butyl , 4, 4, 4- trifluoro 
butyl , isobutyl , s-butyl , t- butyl , pentyl , isopentyl , 
neopentyl , 5, 5, 5-trifIuoro pentyl , hexyl , 6, 6, 6-trifluoro 
hexyl etc as embodiment . 



Description above "halogenation lower alkoxy group which is 
possible to be done" as, you can list lower alkoxy group (Such 
as for example methoxy , ethoxy , propoxy , isopropoxy , n- 
butoxy , isobutoxy , s -butoxy , t- butoxy or other C<sub>l- 
6</sub>alkoxy groujD ) etc for example Ito 5 hasbeen allowed 
to have possessed halogen atom (Such as for example fluoro , 
chloro , bromo , iodo ), you can list for example methoxy , 
difluoro methoxy , tiifluoromethoxy , ethoxy , 2, 2, 2- 
trifluoro ethoxy , n- propoxy , isopropoxy , n- butoxy , 4, 4, 4- 
trifluoro butoxy , isobutoxy , s -butoxy , pentyloxy , hexyloxy 
etc as embodiment . 



Description above "halogenation lower alkyl thio group which 
is possible to be done" as, you can list lower alkyl thio group 
(Such as for example methylthio , ethyl thio , n- propyl thio , 
isopropyl thio , n- butyl thio , isobutyl thio , s-butyl thio , t- 
butyl thio or other (:<sub>l- 6</sub>alkyl thio group ) etc for 
example Ito 5 hasbeen allowed to have possessed halogen 
atom (Such as for example fluoro , chloro , bromo , iodo ), 
you can list methylthio , difluoromethyl thio , trifluoromethyl 
thio , ethyl thio , n- propyl thio , isopropyl thio , n- butyl thio , 
4, 4, 4- trifluoro butyl thio , isobutyl thio , s-butyl thio , t- 
butyl thio , pentyl thio , hexylthio etc as embodiment . 



[0008] 

In "optionally substitutable heterocyclic group " as substituent 
of "optionally substitutable pyrimidine ring " which is shown 
with ring A the at least one (preferably 1 to 4 , furthermore 
preferably 1 or 2 ) is included nonaromatic heterocyclic group 
(aliphatic heterocyclic group ) etc of heteroaromatic group , 
saturated or unsaturated which can list the heteroatom 1 
through 3 kind (preferably 1 or 2 kinds ) which is chosen from 
oxygen atom , sulfur atom and nitrogen atom etc the 
configuration is done atom which (ring atom ) as for example 
ring system "heterocyclic group " as. 

"heteroaromatic group " As, aromatic monocyclic 
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heterocyclic group , and for example benzofiiranyl , 
isobenzofUranyl , benzo [b ] thienyl , indolyl , iso indolyl , 
1 H-indazolyl , benz indazolyl , benzo oxazolyl ,1,2- benzo 
isooxazolyl , benzo thiazolyl , benzo pyranyl ,1,2- benzo 
isothiazolyl , 1 H-benzotriazolyl , quinolyl , isoquinolyl , 
cinnclinyl , quinazolinyl , quinoxalinyl , phthalazinyl , 
naphthyridinyl , purinyl , bute jp9 dinyl , carbozolyl , ;al of 
for example fbril , thienyl , pyrrolyl , oxazolyl , isooxazolyl , 
thiazolyl , isothiazolyl , imidazolyl , pyrazoiyl , 1, 2, 3- 
oxadiazolyl , 1, 2, 4- oxadiazolyl , 1, 3, 4- oxadiazolyl , 
furazanyl , 1, 2, 3- thiadiazolyl , 1, 2, 4- thiadiazolyl , I, 3, 4- 
thiadiazolyl , 1, 2, 3- triazolyl , 1, 2, 4- triazolyl , tetrazolyl , 
pyridyl , pyridazinyl , pyrimidinyl , pjTazinyl , triazinyl or 
other 5 or 6 members -carbolinyl , the;be-carbolinyl , the;ga 
-carbolinyl , acridinyl , phenoxazinyl , phenothiazinyl , 
phenazinyl , phenoxathiinyl , thianthrenyl , phenatrizinyl , 
[fenatororiniru ], you can list aromatic condensed heterocyclic 
group (aromatic monocyclic heterocyclic group of 5 or 6 
members which before preferably , were inscribed benzene 
ring and heterocycle or before is condensed same of aromatic 
monocyclic heterocyclic group of 5 or 6 members which were 
inscribed or aromatic monocyclic heterocyclic group of 5 or 6 
members which before heterocycle , more preferably which 
heterocycle 2 which differs is condensed were inscribed 
benzene ring heterocycle which is condensed) etc of 
indolidinyl , pyrrolo {1 and 2 -b } pyridazinyl , pyrazolo {1 
and 5 -a } pyridyl , imidazo {1 and 2 -a } pyridyl , imidazo {1 
and 5 -a } pyridyl , imidazo {1 and 2 -b } pyridazinyl , 
imidazo { 1 and 2 -a } pyrimidinyl , 1 , 2, 4- triazolo {4 and 3 
-a } pyridyl , 1, 2, 4- triazolo {4 and 3 -b } pyridazinyl or 
other 8~16 member (preferably 8~12 members ). 



"nonaromatic heterocyclic group " As, for example oxiranyl , 
azetidinyl , oxetanyl , thietanyl , pyrrolidinyl , 
tetrahydrofliryl , thiolanyl , bipyridyl , tetrahydropyranyl , 
morpholinyl , thiomorpholinyl (sulfur atom may be done 
oxidation ), nonaromatic heterocyclic group (aliphatic 
heterocyclic group ) etc of saturated or unsaturated 
(preferably saturated ) of piperazinyl or other 3~8-member 
(preferably 5~6-member ),or 1,2,3 and 4 -tetrahydro 
quinolyl , 1, 2, 3, 4- tetrahydroisoquinolyl jp9 jpl 1 or other 
way before nonaromatic heterocyclic group etc which 
saturated is done you can list double bond of one part or all of 
aromatic monocyclic heterocyclic group or aromatic 
condensed heterocyclic group which was inscribed. 

As substituent of "optionally substitutable pyrimidine ring " 
which is shown with for example ring A as substituent 
of optionally substitutable pyrimidine ring " which is shown 
with ring A as substituent "heterocyclic group " in "optionally 
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substitutable heterocyclic group " hasbeen allowed to have 
possessed, you can list those etc which aresimilar to 
substituent "hydrocarbon group " in "optionally substitutable 
hydrocarbon group " has been allowed to havepossessed. 

[0009] 

As substituent of "optionally substitutable pyrimidine ring " 
which is shown with ring A for example system - 
(C=0 )-R<sup>x</sup>, - (C=0 ) 

NR<sup>x</sup>R<sup>y</sup>, - (C=S ) R<sup>x</sup>, 
- (C=S ) NR<sup>x</sup>R<sup>y</sup>, 
-SO-R<sup>x</sup>;, -SO<sub>2</sub>-R<sup>x</sup>, 
-SO<sub>2</sub>-NR<sup>x</sup>R<sup>y</sup>, - 
(C=0 ) 0-R<sup>x</sup> or - you can list the group 
{preferably , system - (C=0 ) -R<sup>x</sup>, - (C=0 ) 
NR<sup>x</sup>R< sup>y</sup>, 
-SO<sub>2</sub>-R<sup>x</sup>, 
-SO<sub>2</sub>-NR<sup>x</sup>R<sup>y</sup>, - 
(C=0 ) (C=0 ) 0-R<:sup>x</sup> or - is displayedwith 
(C=0 ) 0-R<sup>x<ysup>; furthermore preferably , system - 
(C=0 ) is displayed with-R<sup>x</sup> such as group 
which such as group which } etc which is displayed with 
(C=S ) 0-R<sup>x</sup> [R<sup>x<;/sup> and 
R<sup>y</sup> show respective identical or different , 
hydrogen atom , optionally substitutable hydrocarbon group 
or optionally substitutable heterocyclic group , or the 
R<sup>x</sup> and R<sup>y</sup> with nitrogen atom 
which it connects mutually and isadjacent may form 
optionally substimted ring good nitrogen-containing 
heterocyclic group . ] "optionally substitutable acyl group " 
as. 

In aforementioned Formula, it is shown with R<sup>x</sup> 
and R<sup>y</sup>,before as substituent of "optionally 
substitutable pyrimidine ring " which is shown with ring A 
which wasinscribed "optionally substitutable hydrocarbon 
group " and "optionally substitutable heterocyclic group " as, 
"optionally substitutable hydrocarbon group " and "optionally 
substitutable heterocyclic group " with you can list similar 
ones. 

In addition, R<sup>x</sup> and R<sup>y</sup> connecting 
mutually, with the nitrogen atom which is adjacent 
"optionally substituted ring good nitrogen-containing 
heterocyclic group " which is formed in, heteroatom 
whichother than nitrogen atom of for example 1 is chosen 
from nitrogen atom , oxygen atom and sulfiir atom child 
"nitrogen-containing heterocyclic group "as, 5 to 7-member 
ring amino group (benzene ring it is possible to condense for 
example pyrrolidino , piperidino , piperazino , morpholino , 
thiomorpholino (sulfur atom may be done oxidation ), such 
as; and, the said cyclic amino group ) etc which I to 3 it is 
possible to have possessed canlist, as substituent said 
"nitrogen-containing heterocyclic group " has been allowed to 
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have possessed. As substituent of "optionally substitutable 
pyrimidine ring " which is shown with for example ring A 
you can listthose etc which, are similar to substituent 
"hydrocarbon group " in "optionally substitutable 
hydrocarbon group " has beenallowed to have possessed, but, 
lower alkyl (Example and methyl , ethyl , propyl , isopropyl , 
butyl , t-butyl , pentyl , hexyl or other C<sub>l- 6</sub>alkyl 
etc), aralkyl (Example and benzyl , phenethyl or other 
C<sub>7-10</sub>aralkyl etc), aryl (Example and phenyl , 1- 
naphthyl , 2- naphthyl or other C<sub>6-10</sub>aryl etc), it 
can use formyl , alkanoyl (Example and acetyl or other 
C<sub>2- 6</sub>alkanoyl etc) etc desirably even among 
them. 

[0010] 

As substituent of "optionally substitutable pyrimidine ring " 
which is shown with ring A for example 
system-NR<sup>a</sup>R<sup>b</sup> you can list group 
etc which is displayed with [R<sup>a</sup> and 
R<sup>b</sup> show respective identical or different , 
hydrogen atom , optionally substitutable hydrocarbon group , 
optionally substitutable heterocyclic group or optionally 
substitutable acyl group , or the R<sup>a</sup> and 
R<sup>b</sup> with nitrogen atom which it connects 
mutually and isadjacent may form optionally substituted ring 
good nitrogen-containing heterocyclic group . ] "optionally 
substitutable amino group "as. 

In aforementioned Formula, it is shown with R<sup>a</sup> 
and R<sup>b</sup>,as substituent of "optionally substitutable 
pyrimidine ring " which is shown with ring A which 
wasinscribed "optionally substitutable hydrocarbon group 
"optionally substitutable heterocyclic group " and "optionally 
substitutable acyl group " as, before "optionally substitutable 
hydrocarbon group ", "optionally substitutable heterocyclic 
group " and "optionally substitutable acyl group " with you 
can hstsimilar ones. 

In addition, R<sup>a</sup> and R<sup>b</sup> connecting 
mutually, with the nitrogen atom which is adjacent 
"optionally substituted ring good nitrogen-containing 
heterocyclic group " which is formed in, heteroatom 
whichother than nitrogen atom of for example 1 is chosen 
from nitrogen atom , oxygen atom and sulfur atom child 
"nitrogen-containing heterocyclic group "as, 5 to 7-member 
ring amino group (for example pyrrolidino , piperidino , 
piperazino , morpholino , thiomorpholino (sulfur atom may be 
done oxidation ), succinimide etc; and, said cyclic amino 
group , benzene ring condensing, mayform phthalimide etc) 
etc which 1 to 3 it is possible to have possessed canlist, as 
substituent said "nitrogen-containing heterocyclic group " has 
been allowed to have possessed. As substituent of "optionally 
substitutable pyrimidine ring " which is shown with for 
example ring A you can listthose etc which, are similar to 
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substituent "hydrocarbon group " in "optionally substitutable 
hydrocarbon group has beenallowed to have possessed, but, 
lower alkyl (Example and methyl , ethyl , propyl , isopropyl , 
butyl , t-butyl , pentyl , hexyl or other C<sub>l- 6</sub>alkyl 
etc), aralkyl (Example and benzyl , phenethyl or other 
C<sub>7-10<;/sub>arialkyl etc), aryl (Example and phenyl , 1- 
naphthyl , 2- naphthyl or other C<sub>6-10</sub>aryl etc), it 
can use formyl , alkanoyl (Example and acetyl or other 
C<sub>2- 6</sub>alkanoyl etc) etc desirably even among 
them. 

[0011] 

As substituent of "optionally substitutable pyrimidine ring " 
which is shown with ring A for example 
system-0-R<sup>c</sup> you can list group etc which is 
displayed with [R<siip>c</sup> shows hydrogen atom , 
optionally substitutaljle hydrocarbon group , optionally 
substitutable heterocyclic group or optionally substitutable 
acyl group . ] "optionally substitutable hydroxyl group "as. 

In aforementioned Formula, in it is shown "optionally 
substitutable hydrocarbon group ", "optionally substitutable 
heterocyclic group " and "optionally substitutable acyl group " 
with the R<sup>c</sup>, "hydrocarbon group ", as 
substituent of "optionally substitutable pyrimidine ring " 
which is shown with ring A whichwas inscribed "heterocyclic 
group " and "acyl group " as, before "optionally substitutable 
hydrocarbon group "optionally substitutable heterocyclic 
group " and in "optionally substitutable acyl group " 
"hydrocarbon group ", "heterocyclic group " and "acyl group 
"with you can list similar ones. 

It was illustrated (i ) - you can list substituent etc of 
(xxxxviii ) as the substituent "hydrocarbon group " to which 
here, "hydrocarbon group ", "heterocyclic group " and "acyl 
group " optionally substituted ring is good to the substitutable 
desired position , in "optionally substitutable hydrocarbon 
group " as substituent of "optionally substitutable pyrimidine 
ring " which is shown with ring A which was inscribed as this 
substituent , before has been allowed to havepossessed. 

Especially it can use methyl , ethyl or other C<sub>l- 
6</sub>alkyl etc desirably as substituent of "hydroxyl group 
"on "optionally substitutable pyrimidine ring " which is 
shown with ring A . 

[0012] 

As substituent of "optionally substitutable pyrimidine ring " 
which is shown with ring A "optionally substitutable thiol 
group group , sj^stem which respectively, formula 
-S-R<sup>c</sup> is displayed with [R<sup>c</sup> shows 
hydrogen atom , optionally substitutable hydrocarbon group , 
optionally substitutable heterocyclic group or optionally 
substitutable acyl group . ] "sulfinyl group which is 
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substituted"and "sulfonyl group which is substituted" as, 
-SO-R<sup>d</sup> you can list group which is displayed 
with the[R<sup>d</sup> shows optionally substitutable 
hydrocarbon group , optionally substitutable heterocyclic 
group , optionally substitutable hydroxyl group or optionally 
substitutable acyl group . ] and formula 
-SO<sub>2</sub>-R<sup>d</sup> group etc which is 
displayed with [R<sup>d</sup> shows optionally 
substitutable hydrocarbon group , optionally substitutable 
heterocyclic group , optionally substitutable hydroxyl group 
or optionally substitutable acyl group , ], 

In aforementioned Formula, it is shown "optionally 
substitutable hydrocarbon group "optionally substitutable 
heterocyclic group " and in "optionally substitutable acyl 
group " with the R<sup>c</sup> or R<sup>d</sup>, 
"hydrocarbon group ", as substituent of "optionally 
substitutable pyrimidine ring " which is shown with the ring 
A which was inscribed "heterocyclic group " and "acyl group 
" as, before "optionally substitutable hydrocarbon group ", 
"optionally substitutable heterocyclic group " and in 
"optionally substitutable acyl group ""hydrocarbon group 
"heterocyclic group " and "acyl group " with you can list 
similar ones. 

It was illustrated (i ) - you can list substituent etc of 
(xxxxviii ) as the substituent "hydrocarbon group " to which 
here, "hydrocarbon group ", "heterocyclic group " and "acyl 
group " optionally substituted ring is good to the substitutable 
desired position , in "optionally substitutable hydrocarbon 
group " as substituent of "optionally substitutable pyrimidine 
ring " which is shown with ring A which was inscribed as this 
substituent , before has been allowed to havepossessed. 

In aforementioned Formula, it is shown with R<sup>d</sup>, 
before as the substituent of "optionally substitutable 
pyrimidine ring " which is shown with ring A which was 
inscribed "optionally substitutable hydroxyl group "as, 
"optionally substitutable hydroxyl group " with you can list 
similar ones. 

optionally substitutable hydrocarbon group , optionally 
substitutable amino group etc is desirable as substituent of 
"optionally substitutable pyrimidine ring " which is shown 
with ring A „ optionally substitutable C<sub>l- 6</sub>alkyl 
group , optionally substitutable amino group is desirable even 
among them, especially, the methyl , amino etc is desirable, 
especially, can use methyl desirably. 

[0013] 

Aforementioned Formula (I ) or in (V ), ring B furthermore 
shows nitrogen-containing heterocycle of optionally 
substitutable 5 to 7 member. 

namely, ring B carbon atom 2 , of bridgehead portion of 
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carbon atom 1 , pyrimidine ring which substituent 
-X-Ar<sup>l</sup>-]^ connects configuration is done carbon 
atom 1 through 3 which configuration is done "C<sub>l- 
3</sub>hydrocarbon group of optionally substitutable 2 or 
quaternary straight chain " which isshown with nitrogen atom 
1 and Z which are stated clearly from,other than substituent "2 
or C<sub>l- 3</sub> hydrocarbon group of quaternary 
straight chain " in "C<sub>l- 3</sub>hydrocarbon group of 
optionally substitutable 2 or quaternary straight chain " which 
is shown with substituent -X- Ar<sup> 1 </sup>-R and Z which 
show nitrogen-containing heterocycle (As for constituent 
atom , nitrogen atom at 1, as for carbon atom 4 or 6 ) of 5 to 7 
members, are statedclearly has been allowed to have 
possessed, carbon atom which for example substituent 
-X-Ar<sup>l</sup>-R connects or nitrogen atom which is 
statedclearly in case of substitutable , optionally substituted 
ring of option it is good. 

Those which are similar to substituent "pyrimidine ring " of 
"optionally substitutable pyrimidine ring " which Formula (I ) 
or substituent (carbon atom which substituent ; and 
substituent -X-Ar<sup>l</sup>-R "2 or C<sub>l- 
3</sub>hydrocarbon group of quaternary straight chain " in 
"C<sub>l- 3</sub>hydrocarbon group of optionally 
substitutable 2 or quaternary straight chain " being shownwith 
Z has been allowed to have possessed connect or itincludes 
both of substituent ; nitrogen atom which is stated clearly 
hasbeen allowed to have possessed. ) of option other than 
substiment (-X-Ar<sup>l</sup>-R ) which isstated clearly in 
(r ) quantity of option is possible to the substitutable position 
to have possessed "nitrogen-containing heterocycle " of 
"Furthermore nitrogen-containing heterocycle of optionally 
substitutable 5 to 7 member" which is shown with the ring B , 
as this substituent , with ring A is shown has been allowed to 
havepossessed. You can list oxo group , thioxo basis etc, but 
Formula (I ) or in nitrogen atom whichis stated clearly in (I' ) 
as for adjacent carbon atom , unsubstituted thing is 
desirable with oxo group in "nitrogen-containing heterocycle " 
of "Furthermore nitrogen-containing heterocycle of optionally 
substitutable 5 to 7 member" which is shown with ring B . 

In addition, Formula (I ) or as for nitrogen atom which is 
stated clearlyin (I' ), it is desirable in "nitrogen-containing 
heterocycle " of "Furthermore nitrogen-containing heterocycle 
of optionally substitutable 5 to 7 member" which is shown 
with the ring B , to have possessed substituent , optionally 
substitutable hydrocarbon group is desirable as this 
substituent „ (preferably , disubstituted amino group , 
disubstituted which is done carbamoyl group , disubstituted 
which is done issubstituted with sulfamoyl group etc which is 
done such as hydrocarbon group which ) such as hydrocarbon 
group which is substituted with substituent whichcontains 
tertiary amino group (Example and disubstituted amino 
group , disubstituted which is done carbamoyl group , 
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disubstituted which is doneis done such as sulfamoyl group 
which ) is desirable even among them. 

Aforementioned Formula (I ) or in (F ), Z shows C<sub>l- 
3</sub>hydrocarbon group of optionally substitutable 2 or 
quaternary straight chain . 

You can list those etc which are similar to substituent in 
"nitrogen-containing heterocycle " of the'Turthermore 
nitrogen-containing heterocycle of optionally substitutable 5 
to 7 member" which is shown with ring B as substituent "2 or 
C<sub>l- 3</sub>hydrocarbon group of quaternary straight 
chain " of "C<sub>l- 3</sub>hydrocarbon group of 
optionally substitutable 2 or quaternary straight chain " 
whichis shown with Z has been allowed to have possessed. 

"C<sub>l- 3</sub>hydrocarbon group of optionally 
substitutable 2 or quaternary straight chain " which is shown 
with Z "2 or C<sub>l- 3</sub>hydrocarbon group of 
quaternary straight chain *' as, for example (N ) 
-CH<sub>2</sub>-, (N ) =CH- or (N ) -CH= 
C<sub>l</sub>hydrocarbon group ; where { (N ) shows 
nitrogen atom of ring B } or other ring B forms "Furthermore 
nitrogen-containing heterocycle of optionally substitutable 

5- member " (N ) -CH<sub>2<;/sub>-CH<sub>2</sub>-, (N ) 
=CH-CH<sub>2</sub>-, (N ) -CH=CH- (N ) 
-CH<sub>2</sub>-CH= or (N )=CH-CH= 
C<sub>2</sub>hydrocarbon group ; where { (N ) shows 
nitrogen atom of ring B } or other ring B forms "Furthermore 
nitrogen-containing heterocycle of optionally substitutable 

6- member " (N ) 

-CH<sub>2</sub>-CH<sub>2</sub>-CH<sub>2</sub>-, 
(N ) =CH-CH<sub>2</sub>-CH<sub>2</sub>-, (N ) 
-CH=CH-CH<sub>2</sub>-, (N ) 
-CH<sub>2</sub>-CH=CH-, (N ) 
-CH<sub>2</sub>-CH<sub>2</sub>-CH=, (N ) 
=CH-CH-CH-, (N ) =CH-CH<sub>2</sub>-CH= or (N ) 
-CH=CH-CH= you can list C<sub>3</sub>hydrocarbon 
group ; etc where { (N ) shows nitrogen atom of ring B } or 
other ring B forms "Furthermore nitrogen-containing 
heterocycle of optionally substitutable 7-member 

As Z, C<sub>l- 3</sub>hydrocarbon group of straight chain 
of optionally substitutable 2 or trivalent isdesirable, Z 
C<sub>l- 3</sub>hydrocarbon group of straight chain of 
optionally substitutable bivalent is moredesirable, can use 
basis which does not contain unsaturated bond desirably even 
among them. 

[0014] 

Aforementioned Formula (I ) or in (I' ), X optionally 
substitutable C<sub>l- 4</sub>alkylene , optionally 
substitutable C<sub>2- 4</sub>alkenylene , 
-NR<sup>l</sup>-, -CO-, -S (O ) m-, -0-, 
-NR<sup>l </sup>-CO-, -CO-NR<sup>l </sup>-. 
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-NR<sup>l</sup>-CO-NR<sup>2</sup>-, 
-NR<sup>l</sup>-SO<sub>2</sub>- or 
-SO<sub>2</sub>-NR<sup>l</sup>- shows (m shows 
integer of 0 or 2, R<sup>l</sup> and R<sup>2</sup> show 
therespective hydroge;n atom , optionally substitutable 
hydrocarbon group , cjptionally substitutable heterocyclic 
group or optionally substitutable acyl group . ). 

Before it is shown "optionally substitutable hydrocarbon 
group "optionally substitutable heterocyclic group " and in 
"optionally substitutable acyl group " with R<sup>l</sup> or 
R<sup>2</sup> which was inscribed, "hydrocarbon group 
as substituent of "optionally substitutable pyrimidine ring " 
which is shown with ring A which was inscribed 
"heterocyclic group " and "acyl group " as, before "optionally 
substitutable hydrocarbon group ", "optionally substitutable 
heterocyclic group " and in the"optionally substitutable acyl 
group " "hydrocarbon group ", "heterocyclic group " and "acyl 
group " with you can list similar ones. 

It was illustrated (i ) - you can list substituent etc of 
(xxxxviii ) as the substituent "hydrocarbon group " to which 
here, "hydrocarbon jjroup ", "heterocyclic group " and "acyl 
group " optionally substituted ring is good to the substitutable 
desired position , in "optionally substitutable hydrocarbon 
group " as substituent of "optionally substitutable pyrimidine 
ring " which is shown with ring A which was inscribed as this 
substituent , before has been allowed to havepossessed. 

As R<sup>l</sup> or R<sup>2</sup>, especially it can use 
hydrogen , acetyl , raesyl etcdesirably. 

In addition, in it is shown "optionally substitutable C<sub>l- 
4<;/sub>alkylene " and "optionally substitutable C<sub>2- 
4</sub>alkenylene " with X, it wasillustrated (i ) - you can 
list substituent etc of (xxxxviii ) as substituent 
the"hydrocarbon gr oup " to which "C<sub>l- 
4</sub>alkylene " and "C<sub>2- 4</sub>alkenylene " 
optionally substituted ring is good to substitutable desired 
position , in "optionally substitutable hydrocarbon group " as 
substituent of "optionally substitutable pyrimidine ring " 
which is shown with ring A which was inscribedas this 
substituent , before has been allowed to have possessed. 

It can use optionally substitutable C<sub>l- 
4</sub>alkylene , -NR<sup>l</sup>-, -0-, 
-CO-NR<sup>l</sup>- (R<sup>l</sup> shows same 
meaning as descri]3tion above. ) etc desirably even among 
them as X. 

In addition, connecting with Ar<sup>l</sup>, with 
constituent atom of X and Ar<sup>l</sup> 5 or 8 -member 
ring it is possible to form X. 

[0015] 
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Aforementioned Formula (I ) or in (I' ), Ar<sup>l</sup> 
other than the R shows optionally substitutable 
heteroaromatic group other than optionally substitutable 
aromatic hydrocarbon group or R, Ar<sup>2</sup> shows 
optionally substitutable aromatic hydrocarbon group or 
optionally substitutable heteroaromatic group . 

It is shown "optionally substitutable aromatic hydrocarbon 
group " and in "optionally substitutable heteroaromatic group 
" with Ar<sup>l</sup> or Ar<sup>2</sup>, it was illustrated 
(i ) - you can list substituent etc of (xxxxviii ) as substituent 
the"hydrocarbon group " to which "aromatic hydrocarbon 
group " and "heteroaromatic group " optionally substituted 
ring is good to substitutable desired position , in "optionally 
substitutable hydrocarbon group " as substituent of 
"optionally substitutable pyrimidine ring " which is shown 
with ring A which was inscribedas this substituent , before 
has been allowed to have possessed. 

In "optionally substitutable aromatic hydrocarbon group " 
which is shown with Ar<sup>l</sup> or Ar<sup>2</sup> 
you can list the monocyclic or condensed polycyclic aromatic 
hydrocarbon hydrogen group "aromatic hydrocarbon group " 
as, for example phenyl , naphthyl , anthryl , phenanthryl , 
acenaphthylenyl or other C<sub>6-14</sub>aryl group etc is 
desirable, phenyl , 1 - naphthyl , 2- naphthyl or other 
C<sub>6-10</sub>aryl group etc isdesirable even among 
them, can use especially phenyl desirably. 

Is chosen from Ar<sup>l</sup> or in "optionally 
substitutable heteroaromatic group " which is shown with 
Ar<sup>2</sup> "heteroaromatic group "as, configuration is 
done atom which (ring atom ) as for example ring system , 
oxygen atom , sulfur atom and nitrogen atom etc at least one 
(preferably 1 to 4 , furthermore preferably 1 or 2 ) is included 
heteroaromatic group etc which can list heteroatom 1 through 
3 kind (preferably 1 or 2 kinds ) which. 

said "heteroaromatic group " as, aromatic monocyclic 
heterocyclic group , and for example benzofuranyl , 
isobenzofuranyl , benzo [b ] thienyl , indolyl , iso indolyl , 
IH-indazoIyl , benz indazolyl , benzo oxazolyl ,1,2- benzo 
isooxazolyl , benzo thiazolyl , benzo pyranyl ,1,2- benzo 
isothiazolyl , IH-benzotriazolyl , quinolyl , isoquinolyl , 
cinnolinyl , quinazolinyl , quinoxalinyl , phthalazinyl , 
naphthyridinyl , purinyl , bute jp9 dinyl , di benzofuranyl , 
carbozolyl , ;al of for example furil , thienyl , pyrrolyl , 
oxazolyl , isooxazolyl , thiazolyl , isothiazolyl , imidazolyl , 
pyrazolyl , 1, 2, 3- oxadiazolyl , 1, 2, 4- oxadiazolyl , 1, 3, 4- 
oxadiazolyl , furazanyl , 1, 2, 3- thiadiazolyl , 1, 2, 4- 
thiadiazolyl , 1, 3, 4- thiadiazolyl , 1, 2, 3- triazolyl , 1, 2, 4- 
triazolyl , tetrazolyl , pyridyl , pyridazinyl , pyrimidinyl , 
pyrazinyl , triazinyl or other 5 or 6 members -carbolinyl , 
the;be -carbolinyl , the;ga -carbolinyl , acridinyl , 
phenoxazinyl , phenothiazinyl , phenazinyl , phenoxathiinyl , 
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thianthrenyl , phenatrizinyl , [fenatororiniru ], you can list 
aromatic condensed heterocyclic group (aromatic monocyclic 
heterocyclic group of 5 or 6 members which before 
preferably , were inscribed benzene ring and heterocycle or 
before is condensed same of aromatic monocyclic 
heterocyclic group of 5 or 6 members which were inscribed or 
aromatic monocyclic heterocyclic group of 5 or 6 members 
which before heterocycle , more preferably which heterocycle 
2 which differs is condensed were inscribed benzene ring 
heterocycle which is condensed) etcof indolidinyl , pyrrolo { 1 
and 2 -b } pyridazinyl , pyrazolo {1 and 5 -a } pyridyl , 
imidazo {1 and 2 -a } pyridyl , imidazo {1 and 5 -a } pyridyl , 
imidazo {1 and 2 -b ) pyridazinyl , imidazo {1 and 2 -a } 
pyrimidinyl , 1, 2, 4- triazolo {4 and 3 -a } pyridyl , 1, 2, 4- 
triazolo {4 and 3 -b } pyridazinyl or other 8-16 member 
(preferably 8-12 members ). 



As Ar<sup>l</sup>, other than R heteroaromatic group etc of 
optionally substitutable 5 or 6 members isdesirable other than 
optionally substitutable phenyl group , R, even among them, 
can use optionally substitutable phenyl group etcdesirably 
other than R. 

As substituent of A)^sup>l</sup>, especially it can use 
phenyl group etcdesirably. 

As Ar<sup>2</sup>, heteroaromatic group etc of optionally 
substitutable phenyl group , optionally substitutable 5 or 6 
members is desirable, can use the optionally substitutable 
phenyl group , optionally substitutable oxazolyl group , 
optionally substitutable thienyl group , optionally 
substitutable thiazolyl group , optionally substitutable fiiryl 
group etc desirably even among them. 

As substituent of Ar<sup>2</sup>, especially it can use 
phenyl group etcdesirably. 

[0016] 

Aforementioned Formula (I ) or in (F ), R hydrogen atom 
or-Y-Ar<sup>2</sup> shows (As for Y quantity of atom 
which bond or straight chain portion configuration is done 
shows spacer 1-6, Ar<sup>2</sup> shows optionally 
substitutable aromatic hydrocarbon group or the optionally 
substitutable heteroaromatic group . ), -Y-Ar<sup>2</sup> 
(Y and Ar<sup>2</sup> show same meaning as description 
above. ) is desirable as R. 

Aforementioned Formula (I ) or in (F ), as for Y thequantity 
of atom which bond or straight chain portion configuration is 
done shows spacer 1-6. 
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It is shown with Y, "number of atoms which straight chain 
portion configuration is done spacer 1 - 6" as, 

(1) - (CH<sub>2</sub> ) <sub>fl</sub>- (fl shows integer 1 
-6. ), 

(2) - (CH<sub>2</sub> ) <sub>gl</sub>-X<sup>l</sup>- 
(CH<sub>2</sub> ) <sub>g2</sub>- (gl and g2 show integer 
(preferably , one side 0, other is integer 0 - 4. ) of identical or 
different 0--4. X<sup>l</sup> cyclic group , 
-NR<sup>3</sup>-, -CO-, -S (O ) ra-, -0-, 
-NR<sup>3</sup>-CO-, -CO-NR<sup>3</sup>-, 
-NR<sup>3</sup>-CO-NR<sup>4</sup>-, 
-NR<sup>3</sup>-SO<sub>2</sub>- of optionally 
substitutable divalent or 

-SO<sub>2</sub>-NR<sup>3</sup>- shows (m shows 
integer of 0 or 2, R<sup>3</sup> and R<sup>4</sup> show 
therespective hydrogen atom , optionally substitutable 
hydrocarbon group , optionally substitutable heterocyclic 
group or optionally substitutable acyl group . ). However, 
X<sup>l</sup> sum total of number of atoms , gl and g2 
which areoccupied in straight chain portion is I - 6. )j 

(3) - configuration is done number of atoms which 1 through 
6 bivalent group which is canlist bivalent group or other 
straight chain portion where (CH<sub>2</sub> ) 
<sub>hl</sub>-X<sup>2</sup>- (CH<sub>2</sub> ) 
<sub>h2</sub>-X<sup>3</sup>- (CH<sub>2</sub> ) 
<sub>h3</sub>- (hi, h2 and h3 show integer of identical or 
different 0-2. X<sup>2</sup> and X<sup>3</sup> cyclic 
group , -NR<sup>3</sup>-, -CO-, -S (O ) m-, -0-, 
-NR<sup>3</sup>-CO-, -CO-NR<sup>3</sup>-, 
-NR<sup>3</sup>-CO-NR<sup>4</sup>-, 
-NR<sup>3</sup>-SO<sub>2</sub>- of respective optionally 
substitutable divalent or-SO<sub>2</sub>-NR<sup>3</sup>- 
show (m shows integer of 0 or 2, R<sup>3</sup> and 
R<sup>4</sup> show therespective hydrogen atom , 
optionally substitutable hydrocarbon group , optionally 
substitutable heterocyclic group or optionally substitutable 
acyl group . ), However, X<sup>2</sup> number of atoms , 
X<sup>3</sup> which is occupied in straight chain portion 
sum totalof number of atoms , hi , h2 and h3 which are 
occupied in straight chain portion is 1 -6.) or other bivalent 
group and saturated connection of part are converted to 
unsaturated bond . 

It was illustrated as substituent of "optionally substitutable 

pyrimidine ring " which is shown with the ring A which 

before for example was inscribed as this substituent , (i ) - you 

canlist substiment etc of (xxxxviii ) as substituent 

"hydrocarbon group " to which here, the methylene part 

amount which spacer configuration is done identical or 

different , optionally substituted ring is good, in"optionally 

substitutable hydrocarbon group " has been allowed to have 
^ 1 
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N 




possessed. 

Before in "cyclic group of optionally substitutable divalent " 
which is shown with X<sup>l</sup>, X<sup>2</sup> and 
X<sup>3</sup> whichwere inscribed, cyclic hydrocarbon 
group of divalent {In "optionally substitutable hydrocarbon 
group " as substituent of "optionally substitutable pyrimidine 
ring " which is shown with example and the ring A alicyclic 
hydrocarbon group which was illustrated "hydrocarbon group 
" as (nonaromatic ring hydrocarbon group ), removing 
hydrogen atom 1 from carbon atom in aryl group (aromatic 
hydrocarbon group ) etc, is formed such as basis which }, you 
can list heterocyclic group {As substituent of "optionally 
substitutable pyrimidine ring " which is shown with example 
and ring A removing hydrogen atom 1 from either carbon 
atom or nitrogen atom child in "heterocyclic group " in 
"optionally substitut'ible heterocyclic group " isformed such 
as basis which }etc of divalent "cyclic group of divalent " as. 

Here, as for number of atoms which said "cyclic group of 
divalent " occupies in "number of atoms which straight chain 
portion configuration is done spacer 1 - 6" which isshown 
with Y, until atom v^hich possesses bond of the other from 
atom which possesses on one hand bond in ordemumber to 
become minimum count we do, for example 

[Chemical Formula 1 7 ] 




lit 18] 






In case of bonding mode a way with number of atoms as 1 
counting, 

[Chemical Formula 18 ] 



I . ■ • 



In case of bonding mode a way with number of atoms as 2 
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lit 19] 



counting, 

[Chemical Fonnula 19 ] 




[it 20] 




■N 




In case of bonding mode a way with number of atoms as 3 
counting, 

[Chemical Formula 20 ] 




l>M^»i:LT«iJ*$+tfc(iHxxxxviii)(DmiS 



LTC7)^g^^^;t^Tl^Tt,ctL^jg^^b7K*»J> TS 

rl^Tt<fcL>Tv;^*Jlcfclts^gt^b7K^ 



In case of bonding mode a way count we do with number of 

atoms as 4. 

It was illustrated (i ) - you can list substituent etc of 
(xxxxviii ) as the substituent "hydrocarbon group " to which 
"cyclic group of divalent " in "cyclic group of optionally 
substitutable divalent " being shown with X<sup>l</sup>, 
X<sup>2</sup> and X<sup>3</sup> optionally substituted 
ring is good to substitutable desired position , in "optionally 
substitutable hydrocarbon group " as substituent of 'optionally 
substitutable pyrimidine ring '* which is shown with ring A 
which you inscribed as this substituent , before has been 
allowed to have possessed. 

Before it is shown "optionally substitutable hydrocarbon 
group "optionally substitutable heterocyclic group " and in 
"optionally substitutable acyl group " with R<sup>3</sup> or 
R<sup>4</sup> which was inscribed, "hydrocarbon group ", 
as substituent of "optionally substitutable pyrimidine ring " 
which is shown with ring A which was inscribed 
"heterocyclic group " and "acyl group " as, before "optionally 
substitutable hydrocarbon group "optionally substitutable 
heterocyclic group " and in the"optionally substitutable acyl 
group " "hydrocarbon group ", "heterocyclic group " and "acyl 
group " with you can list similar ones. 

It was illustrated (i ) - you can list substituent etc of 
(xxxxviii ) as the substituent "hydrocarbon group " to which 
here, "hydrocarbon group ", "heterocyclic group " and "acyl 
group " optionally substituted ring is good to the substitutable 
desired position , in "optionally substitutable hydrocarbon 
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group " as substituent of "optionally substitutable pyrimidine 
ring " which is shown with ring A which was inscribed as this 
substituent , before has been allowed to havepossessed. 

bond , optionally substitutable C<sub>l- 6</sub>alkylene 
(preferably , optionally substitutable C<sub>l- 
4</sub>alkylene ), optionally substitutable C<sub>2- 
6</sub>alkenylene (preferably , optionally substitutable 
C<sub>2- 4</sub>alkenylene ), -0-, -S-, 
-0-CH<sub>2</sub>-, -CH<sub>2</sub>-0-, 
-S-CH<sub>2</sub>- , -CH<sub>2</sub>-S-, 
-C0-NR<sup>3</sup>-, -NR<sup>3</sup>-CO-, 
-SO<sub>2</sub>-NR<sup>3</sup>-, 
-NR<sup>3</sup>-SO<sub>2</sub>- (R<sup>3</sup> 
shows hydrogen atom , optionally substitutable hydrocarbon 
group , optionally substitutable heterocyclic group or 
optionally substitutable acyl group . ) etc is desirable even 
amongthem as Y, especially, can use -0-, -S-, 
-OCH<sub>2</sub>" etc desirably. 

Before you inscribed "optionally substitutable C<sub>l- 
6</sub>alkylene " and in "optionally substitutable C<sub>2- 
6</sub>alkenylene it was illustrated (i ) - you canlist 
substituent etc of (xxxxviii ) as substituent "hydrocarbon 
group " to which "C<sub>l- 6</sub>alkylene " and 
the"C<sub>2- 6</sub>alkenylene " optionally substituted ring 
is good to substitutable desired position , in "optionally 
substitutable hydrocarbon group " as substituent of 
"optionally substitutable pyrimidine ring "which is shown 
with ring A which v^fSLs inscribed as this substituent ,before 
has been allowed to have possessed. 

In addition, connecting with Ar<sup>l</sup>, with 
constituent atom of Y and Ar<sup>l</sup> 5 or 8 -member 
ring it is possible to form Y,connecting with 
Ar<sup>2</sup>, Mnth constituent atom of Y and 
Ar<sup>2</sup> 5 or 8 -member ring to form Y it is possible. 

Furthemiore, connecting, with constituent atom of 
Ar<sup>l</sup>, Y and Ar<sup>2</sup> 5 or 8 -member ring 
it is possible to form Ar<sup>l</sup> and Ar<sup>2</sup>. 

[0017] 

Even in compound or its salt {Below, compound (I ) with 
times when it names it is } which is displayed with Formula 
(I ), Formula (I&apos; ) 

[Chemical Formula 2 1 ] 
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lit 22] 



compound which is displayed with {In Formula, 
R<sup>Ar</sup> hydrogen atom , halogen atom , optionally 
substitutable hydrocarbon group , optionally substitutable 
hydroxy! group , optionally substitutable thiol group , sulfinyl 
group , which is substituted toshow sulfonyl group or 
optionally substitutable amino group which is substituted, 
R<sup>A2'</sup> hydrogen atom , halogen atom , optionally 
substitutable hydrocarbon group , hydroxyl group , optionally 
substitutable thiol group , which is substituted sulfinyl group , 
which is substituted to show sulfonyl group or optionally 
substitutable amino group which is substituted and (When 
preferably , R<sup>Ar</sup> is hydrogen atom , 
R<sup>A2'<;/sup> is not amino group . )> Z to show C<sub>l- 
3</sub>hydrocarbon group of optionally substitutable 2 or 
quaternary straight chain , as for ring B fiirthermore asfor 
optionally substitutable , X optionally substitutable C<sub>l- 
4</sub>alkylene , optionally substitutable C<sub>2- 
4</sub>alkenylene , -NR<sup>l</sup>-, -CO-, -S (O ) m-, 
-0-, -NR<sup>l</sup>-CO-, -CO-NR<sup>l<;/sup>-, 
-NR<sup> 1 </sup>-CO-NR<sup>2</sup>-, 
-NR<sup>l</sup>-SO<sub>2</sub>- or 
-SO<sub>2</sub>-NR<sup>l</sup>- (m shows integer of 0 
or 2, R<sup>l</sup> and R<sup>2</sup> show therespective 
hydrogen atom , optionally substitutable hydrocarbon group , 
optionally substitutable heterocyclic group or optionally 
substitutable acyl group . ) showing, Ar<sup>l</sup> other 
than R shows optionally substitutable heteroaromatic group 
other than optionally substitutable aromatic hydrocarbon 
group or R, R hydrogen atom or -Y-Ar<sup>2</sup> shows 
(As for Y quantity of atom which bond or straight chain 
portion configuration is done shows spacer 1-6, 
Ar<sup>2</sup> shows optionally substitutable aromatic 
hydrocarbon group or the optionally substitutable 
heteroaromatic group . ). } (preferably , ) 

[Chemical Formula 22 ] 
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lit 23] 



{In Formula, iPr shows iso-propyl , Me shows methyl } 



[Chemical Fonnula 23 ] 




COOH 



lit 24] 



And 

[Chemical Formula 24 ] 
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e>;K. R^''T?^$ti^rM^$HfctKP4-v*J 



Excludes {In Formula, Me shows methyl }) or its salt 
{Below, compound (I* ) with times when it names it is } is 
desirable. 

In aforementioned Formula (I&apos; ), it is shown with 
R<sup>Ar</sup>, it isshown with R<sup>Al</sup>, 
"halogen atom "optionally substitutable hydrocarbon group 

"optionally substitutable hydroxy 1 group "optionally 
substitutable thiol group "sulfmyl group which is 
substituted", "sulfonyl group which is substituted" and 
"optionally substitutable amino group " as, "halogen atom ", 
"optionally substitutable hydrocarbon group ", "optionally 
substitutable hydroxyl group "/'optionally substitutable thiol 
group "sulfmyl group which is substituted", "sulfonyl group 
which is substituted" and "optionally substitutable amino 
group " with similar ones are listed, are shown with the 
R<sup>A2*</sup> it is shown with R<sup>A2</sup>, 
"halogen atom "optionally substitutable hydrocarbon group 

"optionally substitutable thiol group "sulfinyl group 
which is substituted", "sulfonyl group which is substituted" 
and "optionally substitutable amino group " as, "halogen atom 
","optionally substitutable hydrocarbon group "optionally 
substitutable thiol group ", "sulfinyl group which is 
substituted", "sulfonyl group which is substituted" And 
"optionally substitutable amino group " with similar ones are 
listed, are shown with R<sup>A2'</sup> youcan list those 
which are similar to those which exclude unsubstituted 
hydroxyl group from "optionally substitutable hydroxyl group 
" which is shown with R<sup>A2</sup> "hydroxyl group 
which is substituted" as. 

As R<sup>Al '</sup> and R<sup>A2'</sup>, when either is 
not optionally substitutable amino group it isdesirable, when 
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[0018] 

it-^^mtLXit. 2,8-v^^;U-N-[2-(37x-VU 
^:^):7x— ;U]-5,6,7,8-T'h^tKPe'JK[2,3-ci]e' 
USv>-5-T5>;2--?^^;U-N-[2-[(3?x-;ua;u:7 
T-^U):7xZL;u]eiJK[2,3-d]eU5i?>-5-T5>; 
N-[3-(3-i7PP7'xy:^V)37x-;U]-2->^;U-5,6, 

7.8- i^h^tKPtf';K[2,3-d]tf U^v>-5-T5>; 

(-)-N-[3-(3-i7PP7'xy^v):7x^;u]-2-/5=-yu- 

5,6,7,8-^h^tKPeUK[2,3-d]e'JSv>-5-T5 
>;2-[5-[3-(3-<7PP3^xy^v)T— Uy]-2->^;U 
-6,7-vtKPe'jK[2,3-d]e'jSv>-8(5H)-<;U]- 
N-(2-^;U7fvijyx^;U)T-bhTSK;N>[3-(3-'5'P 
P37xy^v)3?x-;U]-N-(2-;>«^;U-5,6,7,8-^h 

^tKPe'JK[2,3-d]e'J5v>-5-^;u)T-thy^ 

K;3-[[4-[[5-[[3-(3--J7PP:7x/^v)37x— ;U]TS 
y]-2-p«5^;u-5,6,7,8-i^h^h:KPe'JK[2,3-d]e'j 
sy>-8-<^u];<^;u]e'^'jv>-i-<;u]y^^u] 

$M#^;2->^;U-N-[3-[(5->^JU-2-3'x-;L'- 
l,3-7r-++^l/— >/U-4--fyU)p«h^V]:7x->U]-6,7, 

8.9- -Th^tKPeUSKT-tfe>.5-T^>;6-(3-<7 
PP3^x/+v)-l-(2-y5^;U-6,7,8,9-Th^tKP 

eU5KT-tre>-5-<;u)-i,3-ixtKP'<>X-f5 
^*l/-;u-2-;d->;/j:it:^fc(iztLe>cDi£**<ty 

[0019] 

^-r'S3(D::^PK^^:/y(±. i^^l^lcfclt-S^S 



;Hbs(5--?t^;U-2-7|-+V-l,3-V7|-^VU>-4--r 

;u)yh+i/*^i/7t^-;u{b. T^h^tKp:75-;u 
^b. tfp'jv;up^5^;u<b. ey^p^;u7|-^v>^ 

(i)(DtKP^v**<7v;Hb. T;u^;Hb. ^)Aj 
mat. l59K^b**Lfc<b^it«3(«»J^tt\ ^b^#i(i) 
(DtKP*v»*<T-l?5^;Kb. /^;u5h^>Hb. 
::fp/<y>r;u<b. e/^p^;ujb. -t^^7v~ >nb. 

;U7fx- ;Hb$tLfc^b^ife^f <tf). fe^iMi. ^b^ 
it«3(i)(D*JU/-n^v;u«;()<xxir;Mbs 7ShMb 



both is not optionally substitutable amino group it is more 
desirable. 

[0018] 

compound (I ) as, 2 and 8 -dimethyl -N- [2 - (phenylthio ) 
phenyl ] - 5, 6, 7 and 8 -tetrahydro pyrido [2 and 3 -d ] 
pyrimidine -5-amine ;2- methyl -N- [2 - [ (phenyl sulfanyl ) 
phenyl ] pyrido [2 and 3 -d ] pyrimidine -5-amine ;N- [3 - (3 
-chlorophenoxy ) phenyl ] - 2 -methyl -5, 6, 7, 8-tetrahydro 
pyrido [2 and 3 -d ] pyrimidine -5-amine ; (-) -N- [3 - (3 
-chlorophenoxy ) phenyl ] - 2-methyl -5, 6, 7, 8-tetrahydro 
pyrido [2 and 3 -d ] pyrimidine -5-amine ;2- [5 - [3 - (3 
-chlorophenoxy ) anilino ] - 2 -methyl -6, 7-dihydro pyrido [2 
and 3 -d ] pyrimidine -8 (5 H ) -yl ] -N- (2 -morpholino ethyl ) 
acetamide ;N- [3 - (3 -chlorophenoxy ) phenyl ] -N- (2 
-methyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 -d ] pyrimidine 
-5-yl ) acetamide ;3- [[4 - [[5 - [[3 - (3 -chlorophenoxy) 
phenyl ] amino ] - 2 -methyl -5, 6, 7, 8-tetrahydro pyrido [2 
and 3 -d ] pyrimidine -8-yl ] methyl ] piperidine -1- yl ] 
methyl ] benzoic acid ;2- methyl -N- [3 - [ (5 -methyl -2- 
phenyl -1,3- oxazole -4- yl ) methoxy ] phenyl ] - 6, 7, 8 and 
9 - [tetorahidoropirimidoazepin ] - 5 -amine ;6- (3 
-chlorophenoxy ) - 1 - (2 -methyl -6, 7, 8, 9- 
[tetorahidoropirimidoazepin ] - 5 -yl ) - 1 and 3 -dihydro 
benzimidazole -2- on ;; etc or it can use these salt etc 
especially desirably. ] 

[0019] 

As for prodrug of compound (I ) {Here, compound (I ) 
includes compound (I* ) }, under menses condition in in-vivo 
reaction oxidation , reduction and hydrolysis etc happen in 
compound , namely enzymatic which with such as enzyme is 
converted to compound (I ) withand stomach acid and it is 
compound where hydrolysis etc happens with the compound , 
stomach acid etc which changes in compoimd (I ) and changes 
in compound (I ). 

As prodrug of compound (1 ), amino group of compound (I ) 
to acylation , alkylation , phosphoric acid compound which is 
converted (amino group of for example compound (I ) 
eicosanoyl conversion, alanyl conversion, pentyl amino 
carbonylation , (5 -methyl -2- oxo -1,3- dioxolene -4- yl ) 
methoxycarbonyl conversion, tetrahydrofuranyl conversion 
and pyrrolidyl methylated , pivaloyl oxy methylated , t- 
butylated is done such as the compound which ), hydroxyl 
group of compound (I ) acylation , alkylation , phosphoric 
acid conversion and to boric acid compound which is 
converted (hydroxyl group of for example compound (I ) 
acetylation , palmitoyl conversion, propanoyl conversion, 
pivaloyl conversion, succinyl conversion, fiimaryl conversion, 
alanyl conversion and dimethylamino methyl carbonylation is 
done such as compound which ), or, the compound (carboxyl 
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vHb. xhJF->*yU7H— ;u:4-+->xg^;uxx-f- 
■»Hb, jv;uxxT;Hb. (5-/t;L'-2-7|-4=-v 
-i,3-v7f-^vu>-4--i'^U)pt^;uxxx;u<b. v 
-^p/N:^v;^:^-^v:^^^7^^x>^x5^;^xx•r7^ 
^b.>5^;^T5Hb3F^^fc^b^i|^3^^^:)tfA<^lf 

C*ie,fl)<b^^(±ei*^*D<0*SlcJ:r3-C<b 
^!|^3(I)A^P.Sit■r-5:I<!:A<-C^•5» 

*fc^b^!^(i)CD7''PK7'>':^li, /SJil»JS 1990 

^Tijrg^arogafejii 7 163 HJ!)^ 

b 198 MI=IEK$ttTL^€><i:3'^i:. 

•T?^b^!^^l(I)(c3E^b■r•5t<D■^?^&oTt.«}:u^„ 



[0020] 



^b^!fel(I)055fe^6*I(c5S14^^:^f^^A<^^^^^i:^*t 
fflLT. fe'Sl^ld:tl£*(7>:^}4*ffiffl1--5^<b^ 

-So 

[0021] 

^— (Katntzky,A.R). "zJl/^^'J^s^ v3f ^s^P 
■y--f/7ij.;//7 >b-^Xh'j— "(COMPREHENSIVE 
HETEROCYCLIC CHEMISTRY) 
3^UX(PERGAMON PRESS). 1984 || 3 

#.57-156 M>5:if(ciaiE(D:&j£)Xi*^*ifc* 
^tz. ^b^!|^^(I)C>S/)^■r:t. *Jfa>StSit^^-rs 



group of for example compound (I ) ethyl esterification , 
phenyl esterification , carboxymethyl esterification , 
dimethylamino methyl esterification , pivaloyl oxy methyl 
esterification , [etokishikaruboniruokishiechiruesuteru ] 
conversion and phthalidyl esterification , (5 -methyl -2- 0x0 
-1,3- dioxolene -4- yl ) methyl esterification , cyclohexyloxy 
group carbonyl ethyl esterification , methyl amidation is done 
such as compound which ) etc which esterification , amidation 
is done you can list carboxyl group of the compound (I ). 

With itself known method it can produce these compound 
from compound (I ). 

In addition prodrug of compound (I ) seems that from 
Hirokawa Shoten 1990 publication "Development of drug " 
Vol.7 molecular design 163page is stated in 198 page , it is 
possible to besomething which with physiological condition 
changes in compound (I ). 

[0020] 

As salt of compound (I ), you can list pharmacologically 
acceptable salt salt , etc can list the acid addition salt , for 
example sodium , potassium , magnesium , calcium or other 
metal salt , for example trimethyl amine , triethylamine , 
pyridine , picoline , N- methyl pyrrolidine , N- methyl 
piperidine , N- methylmorpholine or other organic salt etc of 
for example trifluoroacetic acid , acetic acid , lactic acid , 
succinic acid , maleic acid , tartaric acid , citric acid , gluconic 
acid , ascorbic acid , benzoic acid , methane sulfonic acid , 
p-toluenesulfonic acid acid , cinnamic acid , fiimaric acid , 
phosphonic acid , hydrochloric acid , nitric acid , hydrobromic 
acid , hydroiodic acid , sulfamic acid , sulfuric acid or other 
acid . 

In addition, compound (I ) is good even with hydrate . 

When active form is needed in optical of compound (I ), using 
active starting substance for for example optical , or it can 
acquire with division of racemic form of the said compound 
which uses conventional method . 

[0021] 

itself known method (for example [katsuritsukii ] (Katritzky, 
A.R ), "comprehensive heterocyclic chemistry " 
(COMPREHENSIVEHETEROCYCLICchemistiy) 
[paagamonpuresu ] (PERGAMONPRESS ), 1984, method 
which is statedin Volume 3 , 57-l56page etc) or it can 
produce compound (I ), with method whichcorresponds to 
that. 

In addition, it can produce compound (II- VI ) which is used 
compound (I ){Even among them, compound which possesses 
novel structure (F ) }, and, as reaction intermediate , with 
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^XX7";KDm^l:7K**^:^L.R^fcJ:lKR' 

.4 T;U^— -NR^-. -co-. -S(0)m-. -O-s -N 
R^-CO-. -CO-NR^-s -NR^-CO-NR^-. -NR'-SOz- 

^L. Y li CO ^tzit SO2 ^^L. M 



lit 25] 



method which is shown below for example . 

If each compound which is stated in reaction scheme below 
does not do reaction inhibition , it is possible to form salt , 
you can list those whichare similar to salt of compound (I ) as 
this salt . 

reaction scheme I (In Formula, R<sup>l</sup> shows 
protecting group of basis or amino group which issimilar to 
substituent on aforementioned nitrogen , R<sup>2</sup> and 
the R<sup>3</sup> show hydrocarbon group of ester which it 
can use as protecting group of the carboxyl group , basis 
which is similar to substituent where "optionally substitutable 
C<sub>l- 4</sub>alkylene , optionally substitutable 
C<sub>2- 4</sub>aIk:enylene , -NR<sup>l</sup>-, -CO-, -S 
(O ) m-, -0-, -NR<sup>l</sup>-CO-, 
-CO-NR<sup>l</sup>-, 
-NR<sup>l</sup>-CO-NR<sup>2</sup>-, 
-NR<sup>l</sup>-SO<sub>2</sub>- or 
-SO<sub>2</sub>-NR<sup>l</sup>- " which isshown with 
respective aforementioned X is good havingpossessed 
R<sup>4</sup> and R<sup>5</sup> showing, Y shows CO 
or SO<sub>2</sub>, M<sup>3</sup> shows leaving group 
from M<sup>l</sup>, other signal show same meaning as 
description above. ) 

reaction scheme I 

[Chemical Formula 25 ] 
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VI 

xa? 

RMtt 



X«8 



r'nM-CQzR' XV 



XV6 



vn 



XfiB 



xSi 0 



1}R-AfNR^ DC 
2)«7C 





X«9 



X&2 
R-ArXH X 
R-ArflHSOaR* XI 



X«4 

RtAtXHxIV 



vm 



IV 



x«d 

R-ArY-M*Xn 
R-Ar-NCOXm 



(Dct^Tr. $^0 deg C?JfLNL200 deg C(7);gSte 



(step 1 ) compound (II ) with, compound (IX ) after 
condensing, reducing the double bond , it can produce 
compound (I ). 

This condensation reaction , inert solvent , for example 
toluene , benzene , xylene , methanol , ethanol , propanol , 
isopropanol , n- butanol , chloroform , dichloromethane ,1,2- 
dichloroethane , tetrahydrofuran , diethyl ether , hexane , 
ethylacetate , dimethylformamide , dimethyl sulfoxide etc, or 
in these mixed solvent , is done withapproximately 0 deg C or 
temperature range of 200 deg C. 



reaction time is approximately 1 hour or approximately 100 

hours. 

Usually approximately 1 to 5 mole it uses compound (IX ) 
compound (II ) vis-a-vis 1 mole . 

In addition, by fact that according to need acid is added, in 
addition, by thefact that water which is formed is excluded, 
reaction can beadvanced smoothly. 

To do with means of that itself public knowledge it is possible 
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reduction reaction . 

As for example reductant , when cyano tri hydro boron 
sodium etc is used, inert solvent , for example methanol , 
ethanol , benzene , toluene , chloroform , dichloromethane , 1 , 
2- dichloroethane , tetrahydrofiiran , diethyl ether , hexane , 
ethylacetate , dimethylformamide , dimethyl sulfoxide etc, or 
in these mixed solvent , it is done with approximately 0 deg C 
or temperature range of 1 00 deg C. 



reaction time is approximately 1 hour or approximately 50 
hours . 

5 mole it uses reductant , from usually approximately 1/3 
compoimd (II )vis-a- vis 1 mole . 

By fact that according to need , acid is added, reaction can be 
advancedsmoothly. 

In addition, under e?:isting of reductant , by fact that 
condensation reaction is done, imine derivative cannot be 
isolated, compound (I ) can be acquired. 

(step 2 ) compound (III ), compound (X ) or, compound (XI ) 
with by fact thatit reacts, compound (I ) can be produced. 

This condensation reaction , inert solvent , for example 
benzene , toluene , chloroform , dichloromethane ,1,2- 
dichloroethane , tetrahydrofiiran , diethyl ether , hexane , 
ethylacetate , dimethylformamide , dimethyl sulfoxide etc, or 
in these mixed solvent , under existing of the phosphine 
compound and azo compound , is done with approximately 0 
deg C or temperature range of 150 deg C. 

reaction time is apj>roximately 1 hour or approximately 50 
hours . 

As phosphine compound , [torifeniruhosufln ], be able to use 
tributyl phosphine etc, diethyl azodicarboxylate jp8 jpl 1 , 
diisopropyl azodicarboxylate Soviet propyl , 1, l&apos; - (azo 
di carbonyl ) di piperidine , N, N, N&apos; , N&apos; 
-tetramethyl azo carboxamide etc can be used as azo 
compound . 

compound (X ) or usually approximately 1 to 5 mole it uses 
compound (XI ) the compound (III ) vis-a-vis 1 mole . 

(step 3 ) compound (IV ), compound (XII ) or, compound 
(XIII ) with by fact thatit reacts, compound (I ) can be 
produced. 

This condensation reaction , inert solvent , for example 
tetrahydrofiiran , diethyl ether , dimethoxyethane , 
acetonitrile , hexane , toluene , benzene , dichloromethane , 
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chloroform ,1,2- dichloroethane , ethylacetate , methyl 
alcohol , ethyl alcohol , dimethylformamide , dimethyl 
sulfoxide , pyridine etc, or in these mixed solvent , is done 
withapproximately 0 deg C or temperature range of 130 deg 
C. 

reaction time is approximately 30 min or approximately 50 
hours . 

compound (XII ) or usually approximately 1 to 2 mole it uses 
compound (XIII ) the compound (IV ) vis-a-vis 1 mole . 

As according to need , base , making use of pyridine , 4- 
dimethylamino pyridine , triethylamine etc, reaction can be 
advancedsmoothly. 

(step 4 ) compound (V ), compound (XIV ) with by fact that it 
reacts, the compound (I ) can be produced. 

This condensation reaction , inert solvent , for example 
tetrahydrofiiran , diethyl ether , dimethoxyethane , hexane , 
toluene , benzene , dichloromethane , chloroform ,1,2- 
dichloroethane , ethylacetate , methanol , ethanol , 
dimethylformamide , dimethyl sulfoxide , pyridine etc, or in 
these mixed solvent , is done withapproximately 0 deg C or 
temperature range of 200 deg C. 

reaction time is approximately 30 min or approximately 50 
hours . 

Usually approximately 1 to 5 mole it uses compound (XIV ) 
compound (V )vis-a-vis 1 mole . 

As according to need , acid , as base such as hydrochloric 
acid , pyrophosphoric acid , making use of pyridine , 4- 
dimethylamino pyridine , triethylamine , sodium hydride , 
potassium carbonate , sodium hydroxide etc, inaddition, 
reaction can be advanced smoothly by fact that copper etc is 
added. 

(step 5 ) compound (VI ), compound (XV ) with by fact that it 
reacts, the compound (VII ) can be produced. 

This condensation reaction inert solvent , for example 
tetrahydrofuran , diethyl ether , dimethoxyethane , acetone , 
methanol , ethanol , hexane , toluene , benzene , 
dichloromethane , dimethylformamide , dimethyl sulfoxide 
etc, or in these mixed solvent , is done withapproximately 0 
deg C or temperature range of 130 deg C. 

reaction time is approximately 15 min or approximately 50 
hours . 

Usually approximately 1 to 5 mole it uses compound (XV ) 
compound (IV )vis-a-vis 1 mole . 
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As according to need , base , making use of lithium hydride , 
sodium hydride , sodium methoxide , sodium ethoxide , 
potassium t-butoxide , potassium carbonate , triethylamine 
etc, reaction can be advancedsmoothly. 

When M<sup>3</sup> is hydroxy group , hydroxy group of 
VI methane sulfonylation , or the para toluene sulfonylation 
after doing, VII can be produced by fact that itreacts with 
compound XV. 

compound (VIII ) can be produced by cyclization doing (step 
6 ) compound (VII ). 

This cyclization reaction , inert solvent , for example 
tetrahydrofiiran , diethyl ether , dimethoxyethane , acetone , 
methanol , ethanol , n- butanol , hexane , toluene , benzene , 
dichloromethane , dimethylformamide , dimethyl sulfoxide 
etc, or in these mixed solvent , under existing of the base , is 
done with approximately 0 deg C or temperature range of 130 
deg C. 

reaction time is approximately 30 minutes or approximately 
20 hours. 

As base , lithium hydride , sodium hydride , sodium 
methoxide , sodium ethoxide , potassium t-butoxide , 
potassium carbonate etc can be used. 

compound (II ) can be produced by decarboxylation doing 
(step 7 ) compound (VllI ). 

To do with means of that itself public knowledge it is possible 
this decarboxylation reaction . 

for example solvendess , or inert solvent , for example water 
and tetrahydrofuran , diethyl ether , dimethoxyethane , 
acetone , methanol , ethanol , n- butanol , hexane , toluene , 
benzene , dichloromethane , dimethylformamide , dimethyl 
sulfoxide , acetic acid etc, or in these mixed solvent , itis done 
with approximately 0 deg C or temperature range of 300 deg 
C. 

reaction time is approximately 30 minutes or approximately 
20 hours. 

Making use of according to need , hydrochloric acid , sulfuric 
acid , salt etc, reaction can be advanced smoothly. 

By fact that (step 8 ) compoxmd (II ) is reduced, compound 
(III ) can beproduced. 

To do with means of that itself public knowledge it is possible 
this reduction reaction . 

As for example reductant , when sodium borohydride * is 
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used, inert solvent , for example methanol , ethanol , 
benzene , toluene , chloroform , dichloromethane ,1,2- 
dichloroethane , tetrahydrofuran , diethyl ether , 
dimethoxyethane , hexane , ethylacetate , 
dimethylformamide , dimethyl sulfoxide etc, or in these 
mixed solvent , it is done with approximately 0 deg C or 
temperature range of 100 deg C. 

reaction time is approximately 1 hour or approximately 50 
hours . 

Usually approximately 1 to 5 mole it uses reductant , 

compound (II )vis-a-vis 1 mole . 

azidization after doing (step 9 ) compound (III ), compound 
(IV ) can be produced byfact that it reduces. 

To do with means of that itself public knowledge it is possible 
azidization . 

As for example azidization agent , when biphenyl phosphonyl 
azido is used, inert solvent , for example toluene , benzene , 
xylene , chloroform , dichloromethane ,1,2- dichloroethane , 
tetrahydrofuran , diethyl ether , hexane , ethylacetate , 
dimethylformamide , dimethyl sulfoxide etc, or in these 
mixed solvent , I and 8 -diazabicyclo [5.4 . 0] - 7 -undecene 
or other under existing, it is done withapproximately 0 deg C 
or temperature range of 100 deg C. 



reaction time is approximately 30 min or approximately 100 
hours. 

Mitsunobu reaction , or to do even with condition of 
improved method it is possiblethis azidization . 

To do with means of that itself public knowledge it is possible 
reduction reaction . 

As for example reductant , when lithium aluminum hydride 
Niu * is used, inert solvent , for example tetrahydrofuran , 
diethyl ether , dimethoxyethane , benzene , toluene , 
chloroform , dichloromethane ,1,2- dichloroethane , hexane 
etc, or in these mixed solvent , it is done with approximately 0 
deg C or temperature range of 100 deg C. 

reaction time is approximately 15 min or approximately 50 

hours . 

Usually approximately 1 to 5 mole it uses reductant , 
compound (III )vis-a-vis 1 mole . 

aromatization after doing (step 10) compound (II ), 
compound (V ) can be produced byfact that halogenation it 
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does. 

To do with means of that itself public knowledge it is possible 
aromatization reaction . 

When for example palladium -carbon is used, inert solvent , 
for example toluene , benzene , xylene , water, methanol , 
ethanol , propanol , isopropanol , n- butanol , chloroform , 
dichloromethane ,1,2- dichloroethane , tetrahydrofiiran , 
diethyl ether , hexane , ethylacetate , dimethylformamide , 
dimethyl sulfoxide , N, N- dimethyl acetamide , diphenylether 
etc, or in these mixed solvent ,approximately 0 deg C or it is 
done with temperature range of 200 deg C. 



reaction time is approximately 30 min or approximately 100 
hours. 

To do with means of that itself public knowledge it is possible 

halogenation reaction . 

When 3 chloride phosphorus are used as for example 
halogenating agent , solventless , or inert solvent , for 
example tetrahydrofuran , dimethoxyethane , hexane , 
toluene , benzene , chloroform , dichloromethane ,1,2- 
dichloroethane , dimethylformamide , dimethyl sulfoxide etc, 
or inthese mixed solvent , approximately 0 deg C or it is done 
with temperature range of 150 deg C making use of 
halogenating agent of approximately 5 times mole 
fromapproximately 1/3. 

reaction time approximately 30 min or is approximately 10 
hours . 

In this way, it attaches on substituent conversion reaction 
compound which is acquired (I ) -compound (VIII ), with 
desire, can convert those substituent and compound (I* ) -can 
acquire compound (VIII* ). 

In addition, compound which is acquired with substituent 
conversion (II* ) -Avith reaction which from compound 
(VIII* ) is stated in reaction scheme 1, the compound (I* ) can 
be produced. 

In addition, compound which is acquired with these step (I* ) 
- the compoimd (V* ) can also use for following reaction 
without isolation and purification doing. 

However, when compound has carbonyl group , amino 
group , hydroxyl group , carboxyl group in aforementioned all 
production method ,object compound can be acquired by fact 
that general protecting group is good beingintroduced by 
compound due to that itself known method beforehand, after 
reacting according to need , protecting group removes. 

Here, for example optionally substituted ring it is good as 
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protecting group of carbonyl group , cyclic or the acyclic 
acetal orketal group *jpl 1 ;optionally substituted ring it is 
good, it can use cyclic or acyclic dithio acetal , or dithio 
ketal ; etc. 

Here, for example lower (C<sub>l- 6</sub> ) alkyl -carbonyl 
(for example formyl , acetyl , propanoyl , butyryl , isobutyryl , 
valeryl , pivaloyl etc), it can use benzoyl etc as protecting 
group of amino group . 

As protecting group of hydroxyl group , for example methoxy 
dimethyl methyl , trimethylsilyl , t-butyl dimethyl silyl , 
trimethylsilyl ethoxymethyl (SEM ), it can use 
methoxymethyl , benzyloxy methyl , tetrahydropyranyl 
(THP ) etc. 

As protecting group of carboxyl group , for example lower 
(C<sub>l- 6</sub> ) alkyl (for example methyl , ethyl , 
propyl , isopropyl , butyl , isobutyl , s-butyl , t-butyl , pentyl , 
hexyl etc), it can use C<sub>7-12</sub>aralkyl (for example 
benzyl , phenethyl , 4- phenyl propyl , 4- phenyl butyl , 1- 
naphthyl methyl etc). 

In addition, converting carboxyl group to 2 -oxazoline ring , it 
is possible toprotect. 

In addition, that itself public knowledge or it can use method 
(method which is stated in for example 
[purotekutibuguruupusuinooganikkukemisutorii ] 
(J.F.W.McOmie and others, [purenamupuresu ] corporation)) 
which correspondsto that, as method of introduction and 
removal of protecting group , for example acid , base , 
reduction and ultraviolet light , hydrazine , phenylhydrazine , 
N- methyl sodium dithiocarbamate thorium , 
[tetorabuchiruanmoniumufuruorido ], it can use method 
which is treated with palladium acetate etc, but as removal 
method . 

[0022] 

for example [katsuritsukii ] (Katritzky, A.R ), "comprehensive 

heterocyclic chemistry " 

(COMPREHENSIVEHETEROCYCLICchemistry ) 
[paagamonpuresu ] (PERGAMONPRESS ), 1984, method 
which is statedin Volume 3 , 57-156page , "New vitamin 
study" Vitamin Society of Japan , 1969 , I31-190page etc or it 
can produce starting material compound which is used 
inaforementioned manufacturing method , with method which 
corresponds to that. 

In addition, itself known method or it can produce other 
starting material compound with the method which 
corresponds to that. 

When with each reaction of aforementioned this invention 
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compound isacquired with free state , following to 
conventional method , when it is possibleto convert to salt , it 
is acquired, in addition as salt following to conventional 
method , it is possible also to convert to released form orother 

salt . 

this requiring, from reaction mixture means, for example 
extraction, concentration,neutralization, filtration and 
recrystallization , of itself public knowledge 
[karamukuromatogurafii ], by factthat it uses thin layer 
chromatography or other means , it can isolate and can refine 
compound (1 ) which is acquired. 

It can produce salt of compound (I ), by fact that inorganic 
acid or organic acid is added to for example compound (I ) in 
accordance with means ofthat itself public knowledge . 

When optical isomer can exist in compound (I ), to produce 
individually itis possible also in each case of these individual 
optical isomer and those mixture being something which is 
included naturally in range of the this invention , optical 
resolution to do with desire these isomer in accordance with 
the means of that itself public knowledge . 

In addition, it is something to which compound (I ) is good 
even with hydrate , in each case of hydrate and nonhydrate is 
included inrange of this invention . 

[0023] 

As for compound (I ) of this invention , 
Being safe with low toxicity , 
GRKinhibition , 

Especially, because it possesses strong GRK2inhibition , 

animal especially vis-a-vis mammal (for example human , 
monkey , cat , pig , horse , bovine , mouse , rat , Cavia 
(guinea pig ), dog , rabbit etc), 

for example 

heart disease (cardiomegaly , acute heart failure and * 
includes * blood characteristic such as chronic heart failure , 

cardiomyopathy , jingina pectoris , myocarditis , arrhythmia , 
tachycardia , myocardial infarct which ), 

myocardial ischemia , 

vein functional failure , 

heart failure movement after myocardial infarct , 

hypertension , 

lung characteristic heart, 

arteriosclerosis wliich includes atheromatous (Such as 
aneurysm , coronciry arteiosclerosis , brain arteriosclerosis , 
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peripheral arteriosclerosis ), 
blood vessel hyperplasia , 

blood vessel hyperplasia or plugging and organ disorder , 
after intervention (Such as percutaneous angioplasty , stent 
placement , coronary artery endoscope , intravascular 
ultrasound , crown note thrombolysis therapeutic method ) 

blood vessel re-plugging * restenosis , after bypass surgery 

heart function decrease after artificial cardiopulmonary 

surgery , 

Breathing apparatus disorder (Such as common cold , 
pneumonia , asthma , pulmonary hypertension , lung 
thrombus ^pulmonary embolus ), 

bone disease (bone fracture , re-bone fi^cture , bone 
deformation & deformation spine symptom, osteosarcoma , 
myeloma , bone formation failure , side * symptom or other 
non- metabolic bone disease , bone loss , osteoporosis , 
osteomalacia , rickets , fibrous ostitis , renal osteodystrophy , 
bone [peechetto ] illness, such as thestifftiess characteristic 
neuromyelitis , chronic rheumatoid arthritis , deformation 
behavior knee joint flame and in those similar disorder 
destruction of joints tissue ), 

inflammatory disease (retinopathy , kidney symptom and 
nerve disorder , large vascular disorder or other diabetic 
complication ;chronic rheumatoid arthritis , arthritis 
deformans , rheumatism way gentle solution of 
inflammation ; enlargement after neuromyelitis , periostitis or 
other arthritis ;surgery * external scratch ; pharyngitis ; 
bladder flame; such as pneumonia ;endogenous 
eczema ;Crohn&apos;s disease , ulcerative colitis or other 
inflammatory bowel disease ;meningitis ; inflammatory 
ophthalmic disease ;pneumonia , silicon lung , lung 
sarcoidosis , lung tuberculosis or other inflammatory lung 
disorder ), 

allergy (Such as allergic rhinitis , conjunctivitis , alimentary 
canal allergy , pollen allergy , anaphylaxis ), 

drug dependency , 

nerve degenerative illness (Such as Alzeheimer&apos;s 

disease , Parkinson&apos;s disease , amyotrophic lateral 
sclerosis , AIDS encephalopathy ), 

central nerve disorder (Such as cerebral hemorrhage and 
cerebral infarction or other disorder and its sequela & 
complication , head trauma , spine damage , cerebral edema , 
perception dysfunction , perception functional abnormality , 
autonomic dysfunction , autonomic nerve ftmctional 
abnormality , multiple sclerosis ), 
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dementia , 

memory impairment , 
cognitive disorder , 
Amnesia, 
anxiety disease , 
tension disease , 
unpleasant emotion state , 

psychiatric disease (Such as depression , epilepsy , alcohol 
addiction ), 

ischaemic peripheral circulation disorder , 

deep part venous thrombosis , 

occlusive peripheral circulation disorder , 

arteriosclerosis obliterans , 

occlusive thrombus characteristic angitis , 

diabetes (Such as 1 type diabetes , type 2 diabetes , pregnancy 
diabetes ), 

diabetic complication (nerve disorder , kidney symptom, 
retinopathy , cataracts , large vascular disorder , osteoporosis , 
diabetic high osmotic pressure coma and infection , diabetic 
necrosis , mouth cavity xerosis, such asdecrease and cerebral 
blood vessel disorder , peripheral blood line disorder of 
auditory sense ), 

urinary incontinence , 

metabolism *nutrition disorder (obesity , hyperlipidemia , 
hypercholesterolemia , diabetes , glucose tolerance 
abnormality , high uric acid blood symptom, high potassium 
blood symptom and high sodium blood symptom, such as ), 

insulin resistance syndrome , 

[shindoroomu ] X, 

internal organs obesity group. 

Characteristic dysfunction or other prevention and treatment 
etc of male or women , 

And disorder , for example blood pressure circadian variation 
abnormality , cerel^ral blood vessel disorder whose relation 
with Gprotein conjugation type receptor is deep (Such as 
asymptomatic cerebral blood vessel disorder , transient 
ischemic attack , apoplectic stroke , cerebrovascular 
dementia , hypertensive encephalopathy , cerebral infarction ), 
the recurrence and sequela of cerebral edema , cerebral 
circulation disorder , cerebral blood vessel disorder (Such as 
neurologic feature: , neurologic feature , visible disease state , 
daily activity disorder ), kidney disease (nephritis , glomerular 
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nephritis , glomerular muscardine, renal failure , 
thrombogenicity microangiopathic symptom, diabetic 
nephropathy , nephrotic syndrome , hypertension 
characteristic kidney muscardine, includes kidney symptom 
with complication , irradiation of dialysis such as organ 
disorder which ), erythrocyte increasesymptom after 
transplant & rejection reaction , ophthalmic disease after 
hypertension *organ disorder *blood vessel hyperplasia , 
transplant (Such as glaucoma , high intraocular pressure 
symptom ), thrombosis , multiorgan failure , endothelium 
dysfunction , hypertension characteristic ringing in the ear , 
other cardiovascular disease (Such as ischaemic cerebral 
circulation disorder , Raynaud&apos;s disease , 
Buerger&apos;s disease ), chronic obstructive pulmonary 
disease , interstitial pneumonia , carinii pneumonia , collagen 
disease (Example, systemic erythematodes * and 
scleroderma , occurring frequently arteritis etc), liver disorder 
(Includes chronic such as hepatitis , liver cirrhosis which ), 
the portal vein pressure accentuation symptom, digestive 
system disease (disorder , dyspepsia , esophagus ulcer , 
pancreatitis , colonic polyp , gallstone disease , hemorrhoid 
after gastritis , stomach ulcer , stomach cancer , stomach 
surgery such as vein clot rupture of esophagus and 
stomach ), blood *hematopoietic organ disorder (Such as 
erythrocyte increase symptom and vascular purpura , 
autoimmune hemolytic anemia , disseminated intravascular 
clotting syndrome , occurring frequentlycharacteristic bone 
marrow symptom ), solid neoplasm , neoplasm (Such as 
malignant melanoma , malignant lymphoma , digestive organ 
(Example, such as stomach , intestine ) cancer ), cancer and 
transfer , endocrine disorder of cachexia , cancer which 
accompanies that (horse mackeral Song illness, [kusshingu ] 
syndrome , brown cell kind, such as idiopathic aldosterone 
symptom ), Creutzfeldt- Jakob disease ** illness, urinary tract 
♦male characteristic vessel disorder (Bladder flame, such as 
prostatic hyperplasia , prostate cancer , characteristic 
infection ), gynecological disease (Such as climacteric 
disorder , pregnancy poisoning , endometriosis , uterine 
leiomyoma , ovary disorder , mammary gland disorder , 
characteristic infection ),with environment *occupation 
characteristic factor disorder (With radiation disorder , 
ultraviolet light * infrared light * laser beam such as disorder , 
Takayama illness ), infection (site mega jpl 1 virus , 
[infiiruenzauirusu ], herpes virus or other viral infectious 
disease , rickettsial infection symptom, such as bacterial 
infection ), thepoison blood symptom (Blood poisoning and 
blood poisoning characteristic shock , endotoxin characteristic 
shock , gram negative blood poisoning, such as toxin shock 
syndrome ), ear nose laryngopharynx disorder ( Such as 
[menueru ] syndrome , ringing in the ear , flavor disorder , 
vertigo , equilibrium disorder , swallowing disorder ), 
dermititis (Such as cheloid , angioma , psoriasis ), being 
usefiilin dialysis low blood pressure , myasthenia gravis , 
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chronic fatigue syndrome or other systemic ilhiess or other 
prevention or treatment , it is desirable to use for heart failure 
or other prevention or the treatment even among them. 

Here, myocardial infarct , angina pectoris , heart bypass 
surgery , thrombolysis therapeutic method and treatment etc 
of prognosis after crown blood vessel reconstruction 
areincluded by concept of prevention of heart failure , in 
addition, in theconcept of treatment of heart failure , 
development control and serious illness conversion control of 
heart failure or maintenance etc of heart function at thetime of 
non- psychopharmacologic treatment (Inside aorta 
[bamunpanpingu ], auxiliary artificial heart , [bachisuta ] 
technique and cell transplant , genetic therapeutic , heart 
transplant etc) enforcement for severe heart failure are 
included. 

[0024]' 

compound (I ) of this invention that way or combines 
pharmacologically acceptable carrier carrier , as neededdoes 
vehicle , diluent , etc can prescribe to oral or parenteral . 

As for formulation of this invention which contains 
compound (I ), for example tablets (sugar-coated tablet , 
film-coated tablet pill is included. ), pill , granule , powder , 
capsules (soft capsules is included. ), you can list syrup , 
emulsion , suspension etc as formulation when the oral dosage 
it does, in addition, you can list for example injectable , fill 
agent , drip , suppository , inhalant (inhalation ) etcas 
formulation when parenteral administration it does. 

In addition, also it is effective to make sustained release 
formulation , suitable base (polymer of copolymer , butanoic 
acid of polymer , butanoic acid -glycolic acid of polymer , 
glycolic acid of example and butanoic acid and mixture , poly 
glycerol fatty acid ester etc of polymer of glycolic acid ) 
withcombining. 

content of compound (I ) in this invention formulation differs 
according to form of formulation , but they are 2 or 85 
weight %, preferably 5 to 7 Oweight % usually, vis-a-vis total 
formulation . 

[0025] 

manufacturing method of public knowledge which is used 
generally with this said field as the method which produces 
compound (1 ) in aforementioned formulation , can beapplied. 

In addition, when it produces in aforementioned formulation , 
when makemaking formulation of according to need , , in 
formulation field usually, as needed, the suitable amount 
containing vehicle , binder , disintegrating agent , lubricant , 
sweetener , surfactant , suspending agent , emulsifier etc 
which is used, it can produce. 
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When for example compound (I ) make it makes tablets , 
containing vehicle , binder , disintegrating agent , lubricant , 
etcit is possible, to produce, when make it makes pill and the 
granule , containing vehicle , binder , disintegrating agent , etc 
it can produce. 

In addition, when powder and make it makes capsules , when 
vehicle etc, make it makes syrup , when sweetener etc, 
emulsion or make itmakes suspension containing suspending 
agent , surfactant , emulsifier , etc it can produce. 

[0026] 

As example of vehicle , you can list lactose , sucrose , 
fructose , starch , sucrose , microcrystalline cellulose , 
Glycyrrhiza powder , mannitol , sodium hydrogen carbonate , 
calcium phosphate , calcium sulfate etc. 

As example of binder , 5 or 10 weight %starch spreading 
liquid , 1 0 or 20 weight %gum arabic liquid oryou can list 
gelatin liquid , 1 to 5 weight %traganth liquid , 
[karubokishimechiruseruroosu ] liquid , sodium alginate 
method liquid , glycerin etc. 

As example of disintegrating agent , you can list starch , 
calcium carbonate etc. 

As example of lubricant , amount of magnesium stearate **, 
you can list stearic acid , calcium stearate * and purified talc 
etc. 

As example of sweetener , you can list fiructose , fructose , 
invert sugar , sorbitol , xylitol , glycerin , single syrup etc. 

As example of surfactant , you can list sodium lauryl sulfate * 
and polysorbate 80, sorbitan mono fatty acid ester , polyoxyl 
stearate sill 40 etc. 

As example of suspending agent , gum arabic , sodium 
alginate method , [karubokishimechiruseruroosunatoriumu ], 
you can Hst methylcellulose , bentonite (DANA 7 1.3. 1 a. 1 -2 ) 
etc. 

As example of emulsifier , you can list gum arabic , traganth , 
gelatin , polysorbate 80 etc. 

Furthermore, when compound (I ) is produced in 

aforementioned formulation , with desire, in refining field 
usually, colorant , preservative , fragrance , flavoring , 
stabilizer , thickener etc whichis used can be added suitable 
amount , suitable amount . 

[0027] 

You can use formulation of this invention which contains 
compound (I ), safelywith stability and low toxicity . 
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(St-^^iiyytL-Xm 1 'JCl'^L lOOOmg, S?*L<(* 
Sit 3 !iCl>L300mg. ^^jSf^L<(i*t 10 ^i:l,^L 2 

oomg -e&y. ctL?>^ 1 isiSfci* 2 ^^^^L a [eI 

-So 

.-€■0) 1 ii]e#aiis#j**.3fen^iiaii,j£5K. 

^fiJCDffJIcLT. Ji^i*a 1kg fefry^itl O.Olmg- 
*t lOOmg. i?SL<(*lt 0.01~$t 50mg. J;yjf^ 
L<(ili^l 0.01-15 20mg ^ffMSStlCcfeyiS^-r 



SI CD { b ^ 1^ ( I ) ^ » M 0) * It jft =t L < I * ;S tt 

l^'l':i->14l^®;'SttSiJ(<5>Jxl*7KiJv 
;i/'<— h 80, HCO-50)^C<t*i:effflLT:=tJ:L>o 

xy'-;^^Ci:)^Cifi:ia^LrtJ;L^o 



2003-11-11 

Approximately 1 or 1000 mg , preferably approximately 3 or 
300 mg , plate preferably approximately with 10 or 200 mg , 
these one time or 2 or dividinginto thrice compound (I ) as, it 
can prescribe. As for dose of 1 day when with such as state of 
patient and types , administration route of body weight , 
compound different , oral dosage it does in patient of for 
example heart failure , as for dose of adult (body weight 
approximately 60 kg ) per day active ingredient 

Case compound (I ) of this invention is prescribed to 
parenteral , usually, itprescribes in form of liquid (for 
example injectable ). 

As for single dose , usually body weight per kg approximately 
0,01 mg ~ approximately 100 mg , preferably approximately 
0.01 - approximately 50 mg , more preferably approximately 
prescribing 0.01 - approximately 20 mg with vein injection is 
conducive different even such as administration object , 
object organ , disease , administration method to shape of for 
example injectable . 

As injectable , other than and subcutaneous injectable , 
endodermal injectable , intramuscular injectable , intravenous 
drip etc vein injectable are included, the[iontoforeshisu ] 
percutaneous agent etc is included in addition as retention 
formulation . 

compound (I ) of itself known method , namely, this invention 
it melts this injectable in aqueous solution or the oily liquid of 
sterile , suspension or it is manufactured by factthat it 
emulsifies. 

You can list physiological saline , fructose and isotonic liquid 
(Such as for example D-sorbitol , D-mannitol , sodium 
chloride ) etc which includes other adjunctive drug as aqueous 
solution of injectable , suitable solubilizer , for example 
alcohol (for example ethanol ), poly alcohol (for example 
propylene glycol pjart , polyethylene glycolated jpl 1 ), 
arepossible to jointly use with nonionic surfactant (for 
example polysorbate 80, HCO-50 ) etc. 

As oily liquid , you can list sesame oil , soybean oil , etc you 
are possible to jointlyuse with benzyl benzoate , benzyl 
alcohol etc as solubilizer , 

In addition, buffer (for example phosphate buffer , sodium 
acetate buffer ), anesthetic (Such as for example 
benzalkonium chloride , procaine hydrochloride ), stabilizer 
(Such as for example human blood serum albumin , 
polyethylene glycolated jpl 1 ), it is possibleto combine with 
preservative (Such as for example benzyl alcohol , phenol ) 
etc. 

injection liquid which is manufactured, usually, is filled in 
ampoule . 

In addition, formulation (formulation which contains 
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tS^ (TAOvf:^!!). ACE ll§»^ (x:^^:? 

m (7P-fesKtl), PDE Pfl^^ (5;u'jy:^l|). 
Ca iSS1tii*Pgl (tf ^'Oy^^), Ifil<$jt« 
^ (t-PAl|).ta/'S@* C^/^'JV. '7;U7?T'J> 

(T£:l-^*Pr'^)sHMG-CoA 



i^:t7^>v> II lc>!*-r-5)'7^'f^>S?SiJ. CETP (c 

rj^^>^m. 1 Sia^!lsr7^5^>(Peptor 
DIAPEP-277 nttVcf't'Otes-y-'fh^-O. U— 

;8 ARKct GRK i:B|5» 



compound (I )) of this invention as needed, drug , for example 
digitalis , whichusually is used for heart failure treatment 
[katekoramin ] (Example and dobutamine , dopamine , 
denopamine , [zamoterooru ] etc), the;be -blocker 
(bisoprolol , carvedilol etc), nitric acid medicine 
(nitroglycerine etc), hydralazine , Ca antagonist (amlodipine 
etc), ACE inhibitor (enalapril etc), Allantagonist (candesartan 
etc), diuretic (flirosemide etc),PDE inhibitor (milrinone etc), 
Ca sensitivity increase medicine (pimobendan etc), 
thrombolytic (t-PA etc), anticoagulant (heparin , warfarin etc), 
antiplatelet agent (aspirin etc), antiarrhythmic drug 
(amiodarone etc), HMG-CoA reductase inhibitor (atorvastatin 
etc), the;al blocker (prazosin etc), the atrium diuresis peptide , 
NEP inhibitor (fasidotril etc), endothelin antagonist (bosentan 
etc), aldosterone antagonist (spironolactone etc), vasopressin 
antagonist ( [konibaputan ] etc), jointly using with 
[matorikkusumetaropuroteaaze ] inhibitor , , etc, orcombining 
these pharmaceutical component appropriately, it can use. 



Furthermore, non- psychopharmacologic treatment , for 
example assisted circulation method for severe heart failure 

(Inside aorta [baruunpanpingu ], auxiliary artificial heart etc), 
jointly usingwith [bachisuta ] technique and heart transplant , 
etc you can use. 

Furthermore, when applying compound of this invention to 
theabove-mentioned each disorder , organism formulation 
(Such as ex ample: antibody , vaccine formulation ) with also 
being possible tojointly use, in addition, combining with 
genetic therapeutic method etc, as the combination therapy 
also it is possible to apply. 

As antibody and vaccine formulation , vaccine formulation , 
CETPantibody , TNF;al antibody for vaccine formulation , 
CETP for the for example angiotensin II and antibody , 
amyloid ;be vaccine formulation , 1 type diabetes vaccine 
(Such as DIAPEP-277 of Peptor corporation ) or other other 
things for theother cytokine , You can list antibody or 
vaccine , sugar metabolism and for protein whichparticipates 
in insulin resistance antibody or vaccine formulation etc 
regarding the enzyme and protein which participate in clotting 
* fibrinolytic system of antibody or the vaccine formulation , 
blood for enzyme and protein which participate in C3rtokine , 
renin * angiotensin enzyme and antibody or vaccine 
formulation , blood lipid metabolism for its product . 

In addition, as genetic therapeutic method, gene which it is 
related to enzyme and protein whichparticipate in therapeutic 
method , blood lipid metabolism which uses therapeutic 
method , antisense which uses treatment method , NF;ka B 
[dekoi ] or other DNA [dekoi ] which such as treatment 
method , ;be ARKct uses gene whichwith GRK and the;be 
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sp*^aa(i5ij^f*\HGF,vEGF f^Ec^mm 

il-r^iie^^fflL^fc;^«;4 . TNF t^E(r>^^ 
-60 



[0028] 

14 TLC(Thm Layer Chromatography, jiJf^^n 

"TLC tS^|zfcl^r 14. TLC 3^1^— hi:LTy;U^ 
(Merck)ttMCO 6OF254 */cliB±vUvT'(b^^ 
ttScD NH $.SI8;^}Si:LTI4:^^A^PTh 

^BfettSJitLT UV ^laiSI^SfflLfco 

;u 60(70 35:uNL 230 >*:;i^iL)*fcl*^— if 

60(230 T^iri^L 400 >^:/viL). tL<(iftpt 

?^$^ttM7l3— ^VU C-300(45'-75/iM)$-ffll^ 
ttMOJS*14v'J* NH-DM1020(100 ^^l^L 20 



ARES tin which use treatment method , ;be receptor 
whichuses for example cytokine , renin *angiotensin enzyme 
and gene which it is related to its product and gene which it is 
related to [adenireetosaikureesu ] or other signal transduction 
system it is related (It is related to metabolism , excretion , 
absorption of for example cholesterol or triglyceride or the 
HDL-cholesterol or blood phospholipid such as gene which ) 
You can list treatment, method , sugar metabolism which uses 
gene which it is related to the enzyme and protein (Such as for 
example HGF, VEGF or other growth factor ) which 
participate in neovascularization therapeutic method which 
designates treatment method , peripheral blood vessel 
plugging symptom etc which is used as object and antisense 
etc for treatment method , TNFor other cytokine which uses 
gene which it is related to protein whichparticipates in insulin 
resistance . 

In addition, also it is possible to jointly use with blood vessel 
and the cardiac muscle newborn therapeutic method which 
utilize various organ regeneration method and bone marrow 
cell (Such as bone marrow mononuclear cell , bone marrow 
stem cell ) and transplant ofother cell (Such as embryonic 
stem cell , myoblast ) which such as heart regeneration , 
kidney regeneration , pancreatic regeneration , 
revascularization possesses differentiationtalent to muscle . 

[0028] 

[Embodiment of the Invention ] 

this invention furthermore is explained in detail with Working 
Example , Formulation Example and the Working Example 
below, but these examples are not something which limits the 
this invention with mere actual example , in addition range of 
this invention it ispossible to change in range which does not 
deviate. 

Liquation in [karamukuromatogurafii ] of Working Example 
with TLC (ThinLaj'erChromatography, thin layer 
chromatography ) was done underobserving. 

With 60 F<sub>254</sub> of Merck Ltd. (Merck ) supplied 
or NH of Fuji Silysia Chemical Ltd. (DB 69-074-5500 ) 
supplied , as developing solvent regarding TLC observation , 
as TLCplate with [karamukuromatogurafii ] the UV detector 
was adopted with solvent which is used as elution solvent , as 
the detection method . 

silica gel for column similarly keiselguhr 60 of Merck make 
(70 or 230 mesh ) or keiselguhr 60 (230 or 400 mesh ), or 
used Wako Pure Chemical Industries Ltd. (DB 69-059-8875 ) 
supplied Wako Gel C-300 (45 - 75;mu M ). 

basic silica gel for column used basic silica NH-DM 1020 
(100 or 200 mesh ) of Fuji Silysia Chemical Ltd. (DB 
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0 ^^:^i^=L)^mi^tzo 

NMR :^^<7Hl{tmUXit^U&mtLX'rb' 
^>5^;Uv^>5ffll^T/^'JT> Gemini 200 
feSlMi Mercury 300 S?X^^hP>— 

IR 7.^^7h;Uli ft;* FTIR-8200PC m:^^<P^^ 

^tzmmzfs[i'^%{t^}& 100ml 4^(7) g m^m 



69-074-5500 ) supplied . 

irnir spectrum measured with Varian Gemini 200 type, or 
MercurySOO type spectrometer making useof 
tetramethylsilane as inside or outside standard , chemical shift 
with the;de value , showed the coupling constant with Hz . 



It measured IR spectrum with Shimadzu FTIR -8200PC type 
spectrometer . 

numerical value which is shown inside () in mixed solvent is 
volume proportion ofeach solvent . 

In addition in solution , % number of grams in solution 100ml 
is displayed. 

In addition signal in Reference Example , Working Example 
is next kind of meaning. 



s 


: v>yu*>h (singlet) 






s 


: singlet (singlet ) 






d 


i^'^U^Vh (doublet) 






d 


: doublet (doublet ) 






t 


:h 'J (triplet) 






t 


rtriplet (triplet ) 






q 


: <7 9 ;U-T*y h (quartet) 






q 


:quartet (quartet ) 






dd 




^;^U*>h (double doublet) 




dd 


: double 


doublet (double doublet ) 




dt 




h'J:^UvK (double 


triplet) 


dt 


:double 


<seq>double triplet 


triplet ) 


dq 




^'7;U-r'>h (double 


quartet 


) 




dq 


: double 


<seq>double quartet 


quartet 


) 





e doublet) 

td :h'J^;U '>*:^U^;/h(triple doublet) 

tt :h'J3^JU hU:/U*>h(triple triplet)m 
3^U*>h(multiplet) 



edoublet ) 

td:triple doublet (tripledoublet ) 

ttitriple triplet (triplet ripl et ) m:multiplet (multiplet ) 
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br ::^P—K (broad) 










br:broad (broad ) 


brs i^^^P— K vV^^U^vh (broad singlet) 


brs:broad singlet (broadsinglet ) 


J :ilrv!?U>^^^3St (coupling constant) 




J: coupling constant (coupling constant ) 


WSC :7X5§14*;U7ni;^5K 










WSC:water solubility carbodiimide 


THF :7^h^tFP:7^> 










THF itetrahydrofuran 


DMF :v>^;U7f^;UixT5K 










DMF idimethylformamide 


DMSO : v-?i^;UX;U7lx^^xK 










DMSO idimethyl sulfoxide 


HOBt: 1 -tKP^i^^^/Xh'JTV^— ;U 






HOBt :1- hydroxy benztriazole 












EtO Ac : ethylacetate 


MCPB 












MCPB 


A:m-chloroperbenzoic acid 



[0029] 

mmm i 

2,8- vpi^;U-7,8- V t K □ e U K[2,3-d]e U S vl/- 
5(6H)-7h>(0.35g)CD hJUX> 0ml)fC/O 
v;UTS>(0.22ml)t p-h;UX>X;U7ts>K-7X 



[0029] 

[Working Example (s )] 
Working Example 1 
(Production of compound 1 ) 

2 and 8 -dimethyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on 12 hour heating and refluxing it 
made toluene solution (10 ml ) of (0,35 g ) benzylamine (0.22 
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muzo 

v'j*>;f;u±i^A^n^h^^'^:7<-(^*tt. 1^ 
:>v;u.2,8-i;y^;u-5,6,7,8-^h^tKpe'jK[2, 

3-d]eUSv>-5.T5>(<b^!|a l)(0.31g)^;fttt 

*H-NMR(CDCl3,300MHz) d 1.80-2.0 l(2H,in), 
2.47(3H,s), 3.17(3H,s), 3.22-3.29(1 H,m), 3.61- 
3.70(lH,m), 3.73(lH,t,J=3.9Hz), 3.85(2H,s), 7. 
22-7.36(5H,m), 7.86(lH,s). 

[0030] 

mmmi 

7K^^b:hh'J»^A(;S14. 60%. 13mg)^N,N-v> 

^;^7t^^^A75K(5ml)^clt^;S$1±.3,5-v3?x 

-yU-lH-e^V^— ^U(0.06g)^J!in^TM;aT* 30 

N-^>v;u-4-(^p ppt^;i/)-N-{2,8-v^^;u-5, 

6,7,8-^h^tKPeUK[2,3-d]t'''JSv>-5--f;U) 
^>XT=K(0.1 lg)^J]DiL. mi^V 2 B#ra 30 5}- 

mwLtzo 

7Ktmm:x^^ji^^m^x^?^mLtzo 

v'j*-y;u*^A^7Pvh<f^:?-<-(ft^xf^;u: 

-(2,8-V>5^yU-5,6,7,8-^h^tKPe»jK[2,3-d]e 
'JSv>-5-'f;U)-4-[(3,5-v:7x-;U-lH-e^V'— 
jU-l-^;U)y^;U]/<>XTSK0b^!K3 2)(86mg) 



ml ) with including p-toluenesulfonic acid acid monohydrate 
(36 mg). 

Including saturated sodium bicarbonate * water, it extracted 
with ethylacetate . 

You washed organic layer with saturated saline , dried with 
potassium carbonate . 

Concentrating, it melted residue in methanol (10 ml ), 40 
minutes itagitated with room temperature including sodium 
borohydride ♦ (0.12 g ). 

It concentrated, separating it did including 1 Nsodium 
hydroxide aqueous solution production liquid and 
ethylacetate . 

With water one time you washed organic layer with twice , 
saturated saline , driedwith magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] (basic , 
ethylacetate rhexane =3:1 ), concentrated and it acquired N- 
benzyl -2, 8-dimethyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 
-d ] pyrimidine -5-amine (compound 1 ) (0.3 1 g ) as oil . 

<sup>l</sup>H-nmr (CDCl<sub>3</sub>, 300MHz );de 
1.80 - 2.01 (2 H, m ), 2.47 (3 H, s ), 3.17 (3 H, s ), 3.22 - 3.29 
(1 H, m ), 3.61 -3.70 (1 H, m ), 3.73 (1 H, t, J=3.9Hz ), 3.85 
(2 H, s ), 7.22 - 7.36 (5 H, m ), 7.86 (1 H, s ). 

[0030] 

Working Example 2 
(Production of compound 2 ) 

suspension doing sodium hydride (oily , 60%, 13mg ) in N, 
N- dimethylformamide (5 ml ), 30 minutes it agitatedwith 
room temperature 3 and 5 -biphenyl -IH-pyrazole including 
(0.06 g). 

N- benzyl -4- (chloromethyl ) -N- including (2 and 8 
-dimethyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 -d ] 
pyrimidine -5-yl ) benzamide (0,11 g ), equivalent of 2 hours 
30 it agitated with room temperature . 

separating it did including water and ethylacetate . 

It made saturated in water layer including salt , extracted with 
the ethylacetate . 

You washed organic layer together with saturated saline , 
dried with magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] 

(ethylacetate lethanol =20:1 ), concentrated and N- benzyl -N- 
(2 and 8 -dimethyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 -d ] 
pyrimidine -5-yl ) - 4 - itacquired [ (3 and 5 -biphenyl 
-IH-pyrazole -1- yl ) methyl ] benzamide (compound 2 ) (86 
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mp. 103-106 deg C 



mg ) as colorless crystal 
mp.l03 -106degC 





C39H36N6O-0. 5H20tLT 






elemental analysis values 


C39H36N6O*0.5H2O doing 


Calcd. 


C. 76, 32: H. 6. OS; 


N. 


13. 69. 


Calcd, 


C,76.32;H,6.08; 


N, 


13.69 . 


Found 




C. 76. 38 


; H. 6. 15 


N. 


13. 46. 


Found 


C,76.38 


;H,6.15 


N, 


13.46 . 



'H-NMR(CDCl3,200MHz)<5 1.89(2H,brs), 2.48 
(3H,s), 3.0-3.5(2H,m), 3.05(3H,s), 3.8-4.0(lH, 
m), 5.02(lH,brs), 5.41(3H,brs), 6.68(lH,s), 7.0 
-7.6(1 7H,m), 7,78-7.87(3H,m). 

[0031] 

mmms 

2,8-v>5^>'l/-7,8-vtKPeUK[23-d]eU5v>- 
5(6H)-;f >(0.35g)<D h;U^>?g;1S(10ml)(:i 2-^x 
— ;U^*T-'J>(2.0g)i: p-hJUX>x;U/1%>l{ 
-7Kfi]i|4l(40mg)^APx. -Brp1*0!l?Lil3ELfco 

m^Lxm^iz 5%7KM^k:^h'J'^7A7K?§;^S(lo 

ml)i:3Et&l»3^(1.5g)^*P^.S;aT3 BPpljSif 

tZo 

S$SSLT2,8-v>^;U-N-[2-(3^x->iU5^;?t-)'7x 
x;U]-5,6,7,8-7^ t K P \l 'J K[2,3-d] 'J 5 v>- 
5-T5>(^b^it^ll 3)(70mg)*^fe$Sa<!:LTt# 



1.89 (2 H, brs ), 2.48 (3 H, s ), 3.0 - 3.5 (2 H, m ), 3.05 (3 H, 
s ), 3.8 - 4.0 (1 H, m ),5.02 (1 H, brs ), 5.41 (3 H, brs ), 6.68 
(1 H, s ), 7.0 - 7.6 (1 7 H, m ), 7.78 • 7.87 (3 H, m ). 

[0031] 

Working Example 3 

(Production of compound 3 ) 

2 and 8 -dimethyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on two days heating and refluxing it 
made toluene solution (10 ml )of (0.35 g ) 2 -phenylthio 
aniline (2.0 g ) with including p-toluenesulfonic acid acid 
monohydrate (40 mg ). 

Including saturated sodium bicarbonate water, it extracted 
with ethylacetate . 

You washed organic layer with saturated saline , dried with 
potassium carbonate . 

Concentrating, residue it attached on 

[shirikagerukaramukuromatogurafii ] (ethylacetate ). 

Concentrating, in residue 3 -day period it agitated with room 
temperature 5%sodium hydroxide aqueous solution 
production liquid (10 ml ) with including zinc powder (1.5 
g). 

solid was filtered, mother liquor was extracted with 
ethylacetate . 

You washed with saturated saline , dried with magnesium 
sulfate . 

Attaching on [shirikagerukaramukuromatogurafii ] 
(ethylacetate ), concentrating and recrystallization doing 
residue from ether -hexane 2 and 8 -dimethyl -N- [2 - 
(phenylthio ) phenyl ] - 5, 6, 7 and 8 -tetrahydro pyrido it 
acquired[2 and 3 -d ] pyrimidine -5-amine (compound 3 ) (70 
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mp. 99-101 deg C 



mg ) as colorless crystal 
mp.99-101degC 





C21H22N4Si:LT 










elemental analysis values 


C21H22N4S doing 


Calcd. 


C. 69. 58; 


H. 


6. 12; 


N. 


15. 46. 


Calcd. 


C,69.58; 


H, 


6.12 ; 


^, 


15.46. 


Found 




C, 69. 36 


H. 


6. 08 


N. 


15. 25. 


Found 


C,69,36 


H, 


6. 08 


N, 


15.25 . 



^H-NMR(CDCl3,200MHz)(5 1.86-2.02(2H,m), 
2.47(3H,s), 2.97-3.23(2H,m), 3.06(3H,s), 4.5-4. 
6(lH,m), 4.92(1 H,d,J=7.4Hz), 6.75-6.83(2H,m), 
6.99-7.03{2H,m), 7.1 l-7.23(3H,ni), 7.31-7.39 
(lH,m), 7.54(lH,dd,J=1.4Hz,7.8Hz), 7.82(1H, 
s). 

[0032] 



{it^m 4 (DMii) 

2,8-VP^^;U-7,8-i^tKPe'JK[2,3-d]t°U^v>- 
5(6H)-:*">(0.66g)a)hJUX>5§i${20ml)(C7'— 
'J>(1.7ml)<!: p-h;ux>;^;U7tx>M— 7KftliK3(70 

^+-t^>=l:l)fC^^Lfco 

ilJgLTyi^^^^fy-^KlOmyiZJt^gL. 7Km 

^b7tx'5^-tKU'i7A(o.22g)^ JD^rMS-e 12 b# 
^^s^7XTr 2 [Hi. t&«i6«7K-e 1 [ggti^. 

SLT 2,8-'y>^;U-N--7x^^U-5,6,7,8-^K^tK 
ae'jK[2,3-d]e'JSv>-5-7'5>Clb^i(a4)(0.28 



<sup>l</sup>H-nmr (CDCl<sub>3</sub>, 200MHz );de 
1.86 - 2.02 (2 H, m ), 2.47 (3 H, s ), 2.97 - 3.23 (2 H, m ), 
3.06 (3 H, s ), 4.5 -4.6 (1 H, m ), 4.92 (1 H, d, J=7.4Hz ), 6.75 
- 6.83 (2 H, m ), 6.99 - 7.03 (2 H, m ), 7.1 1 - 7.23 (3 H, m ), 
7.31- 7.39 (1 H, m ), 7.54 (1 H, dd, J=1.4Hz , 7.8Hz), 7.82 (1 
H,s). 

[0032] 

Working Example 4 
(Production of compound 4 ) 

2 and 8 -dimethyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on 8 -hour heating and refluxing it made 
toluene solution (20 ml ) of(0.66 g ) aniline (1 .7 ml ) with 
including p-toluenesulfonic acid acid monohydrate (70 mg ). 

Including saturated sodium bicarbonate * water, it extracted 

with ethylacetate . 

You washed organic layer with saturated saline , dried with 
potassium carbonate . 

It attached on [shirikagerukaramukuromatogurafii ] 

(ethylacetate :hexane=l:l ). 

Concentrating, it melted residue in methanol (10 ml ), 12 
hours itagitated with room temperature including sodium 
borohydride * (0.22 g ). 

It concentrated, separating it did including saturated sodiimi 
bicarbonate * water and the ethylacetate . 

With water one time you washed organic layer with twice , 
saturated saline , driedwith magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] 
(ethylacetate ). 

It concentrated, recrystallization did residue from diisopropyl 
ether jpl 1 and 2 and 8-dimethyl -N- phenyl -5, 6, 7, 
8-tetrahydro pyrido it acquired [2 and 3 -d ] pyrimidine 
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mp.138-139 deg C 



-5-amine (compound 4 ) (0.28 g ) as colorless ciystal , 
mp.l38-139degC 





C15H18N4 tLT 










elemental analysis values 


C15H18N4 doing 










Calcd. 


C. 70. 84: 


H. 


7. 13; 


N, 


22. 03. 


Calcd. 


C,70.84; 


H, 


7.13; 


N. 


22.03 . 


Found 




C. 70. 90 


H. ' 


7. 28 


N, 


22. 16. 


Found 




C,70.90 


H, 


7.28 


N, 


22.16. 



^H-NMR(CDCl3,200MHz) 8 1.78-2.17(2H,m), 
2.50(3H,sX 3.18(3H,s), 3.26-3.55(2H,m), 3.69 
(lH,d,J=6.2Hz), 4.51-4.58(lH,m), 6.65-6.79(3 
H,m), 7.21(2H,t,J=7.8Hz), 8.02(lH,s). 

[0033] 

mmms 

2,8- ^ ;U-7,8- V t K P bf' J K[2,3-d]e U S V>- 
5(6H)-:?|->(0.70g)<7> h;UX>Jg,'S(20ml)(Z 2-[(4- 
/h^*>:7x=.;U)^:i-]T— U>(2.5g)i: p-h;ux. 
>X;U7^>S— 7KfD!|*I(75mg)^*D7L.29 B*Pp1 

jiSiLT l.Og (DSIfeT^;u:7TX$f#fco 

dcDd** o.30g $»7k^h^tKn:75:^(5ini)[c 
mmL.O deg C •Xr*^^b'J^'^7A7;U5xr:7 
A{30mg)$-JjP^/co 

0 deg crM5»raiti*Lfco 

XT>UT:tti±lLf::c 

^^li^7K-C 2 [El. fiS*P:&ig7XT* 1 IH].^l^. ^ 

v'J*>>-^;u:b^A<7Pvh^^3?^-(KKx^;U) 
l::-(^L. ili^LT N-(2,8-i?y5^^U-5,6,7,8-'xh^ 



1.78 - 2.17 (2 H, m ), 2.50 (3 H, s ), 3,18 (3 H, s ), 3.26 - 3.55 
(2 H, m ), 3.69(1 H, d, J=6.2Hz ), 4.51 - 4.58 (1 H, m ), 6.65 - 

6.79 (3 H, m ), 7.21 (2 H, t, J=7.8Hz ), 8.02 (1 H, s ). 

[0033] 

Working Example 5 

(Production of comjjound 5 ) 

2 and 8 -dimethyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on 29 hour heating and refluxing it 
made toluene solution (20 ml ) of (0,70 g ) 2 - [ (4 
-methoxyphenyl ) thio ] aniline (2.5 g ) with including 
p-toluenesulfonic acid acid monohydrate (75 mg ). 

Including saturated sodium bicarbonate * water, it extracted 
with ethylacetate . 

You washed organic layer with saturated saline , dried with 
potassium carbonate . 

Concentrating, residue it attached on 
[shirikagerukaram\ikuromatogurafii ] (From 
hexane : ethylacetate =1:1 ethylacetate). 

Concentrating, it acquired yellow amorphous of 1 .0 g. 

0.30 g inside this was melted in anhydrous tetrahydrofuran * 
(5 ml ), lithium aluminum hydride Niu * (30 mg ) was added 
with 0 deg C. 

45 min it agitated with 0 deg C. 

Including water, solid was filtered with celite , mother liquor 
was extracted with ethylacetate . 

With water one time you washed organic layer with twice , 
saturated saline , driedwith potassium carbonate . 

It attached on [shirikagerukaramukuromatogurafii ] 
(ethylacetate ), concentrated and N- (2 and 8 -dimethyl -5, 6, 
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t:Kpe'JK[2,3-ci]e'JSv>-5-f;u)-N-[2-((4--;t 

h4^'>:7x-JU);^>/U:7T:::.;U)'7x-;U]7'=>(-Ib 
5X61mg)^mfe;Stt1^<tLTt#fco 

'H-NMR(CDCl3,200MHz)(5 1.81-2.06(2H,m), 
2.49(3H,s), 3.03-3. 23(2H,m), 3.09(3H,s), 3.76 
(3H,s), 4.50-4.58(lH.m), 4.89(1 H,d,J=6.6Hz), 
6.68-6.79(4H,in), 7.00-7 .07(2H,m), 7.25-7.33(1 
H,m), 7.49(lH,dd,J=I.6Hz,7.6Hz), 7.87(lH,s). 



[0034] 

2,8-V>^;U-7,8-vtKPe'jK[2,3-d]e'JSv>-- 
5(6H)-7|->(0.35g)CDh;i/X>^5S(10ml)fC2-:7x 

y4^v7-'j>(i.9g)<h p-h;ux>x;u7h>^- 

7Kfa1*l(38mg)$-J!lD;^. 22 mMtumM^Ltzo 



"Ctt tij Ufco 

S$iLrS^?l= IN 7KiHb:M-'J';7A*5S5«(10 
inl).T^h^tKP7^>(5ml)i:ffitS««*(2.0g)$ 
J)D^, 60 deg C r* 2 BtfeljUsf Lf=o 



(C#L. iSSSLT N-(2,8-v>5^;U-5,6,7,8-^h^ 
t Kn e 'J K[2,3-d] bf ij 5 v>-5-'(';i')-N-(2-:73iy 
4rv7i^;U)7'5>(^b^!|^ 6)(0.28g)^llfeja 

'H-NMR(CDCl3,300MHz) 6 1 .92-2.02(1 H,m), 
2.04-2.1 3(1 H,m), 2.47(3H,s), 3.12(3H.s), 3.24- 
3.39(2H,m), 4.22(lH,d,J=7.2Hz), 4.54-4.60(1 H, 
m), 6.67-6.74(1 H,m), 6.81-6.98(4H,m), 7.01-7. 
09(2H,m), 7.25-7.33(2H.m), 7.97(IH,s). 

[0035] 



2003-11-11 

7, 8-tetrahydro pyrido [2 and 3 -d ] pyrimidine ) -N- 
itacquired [2 - (4 -methoxyphenyl ) sulfanyl ) phenyl ] amine 
(compound 5 ) (61 mg ) as yellow oil , 

<sup>l</sup>H-nmr (CDCl<sub>3</sub>, 200MHz );de 
1.81 - 2.06 (2 H, m ), 2.49 (3 H, s ), 3.03 - 3.23 (2 H, m ), 
3.09 (3 H, s ), 3.76(3 H, s ), 4.50 - 4.58 (1 H, m ), 4.89 (1 H, 
d, J=6.6Hz ), 6.68 - 6.79 (4 H, m ), 7.00 - 7.07 (2 H, m ), 7.25 
-7.33 (1 H, m ), 7.49 (1 H, dd, J=1.6Hz , 7.6Hz ), 7.87 (1 H, 
s). 

[0034] 

Working Example 6 
(Production of compound 6 ) 

2 and 8 -dimethyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on 22 hour heating and refluxing it 
made toluene solution (10 ml ) of (0.35 g ) 2 -phenoxyaniline 
(1.9 g ) with including p-toluenesulfonic acid acid 
monohydrate (38 mg ). 

Including saturated sodium bicarbonate * water, it extracted 
with ethylacetate . 

You washed organic layer with saturated saline , dried with 
potassium carbonate . 

Concentrating, residue it attached on 
[shirikagerukaramukuromatogurafii ] (basic , 
ethylacetate rhexane =1 :4 ). 

Concentrating, in residue 2 hours it agitated with 60 deg C 1 
Nsodium hydroxide aqueous solution production liquid (10 
ml ), tetrahydrofuran (5 ml ) with including zinc powder (2.0 

g). 

It filtered solid , separating it did including water and the 
ethylacetate . 

With water one time you washed organic layer with twice , 
saturated saline , driedwith magnesium sulfate . 

It attached on [shirikagerukaramukviromatogurafii ] 
(ethylacetate ), concentrated and N- (2 and 8 -dimethyl -5, 6, 
7, 8-tetrahydro pyrido [2 and 3 -d ] pyrimidine -5-yl ) -N- 
itacquired (2 -phenoxy phenyl ) amine (compound 6 ) (0.28 
g ) as yellow oil . 

<sup>l</sup>H-nmr (CDCl<sub>3</sub>, 300MHz );de 
1 .92 - 2.02 (1 H, m ). 2.04 - 2. 1 3 (1 H, m ), 2.47 (3 H, s ), 
3.12 (3 H, s ), 3.24 -3.39 (2 H, m ), 4.22 (1 H, d, J=7.2Hz ), 
4.54 - 4.60 (1 H, m ), 6.67 - 6.74 (1 H, m ), 6,81 - 6.98 (4 H, 
m X 7.01- 7.09 (2 H, m ), 7.25 - 7.33 (2 H, m ), 7.97 (1 H, s ). 

[0035] 

Working Example 7 
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2,8- ;U-7,8- V t K □ e U K[2,3-d] \cf U 5 
5(6H)-7|-l/(0.35g)(D h;UX>;'§;lS(l Oml)IZ 2-::?x 

fpit^(38mg)^*nx.. 22 ^mMM^Uzo 
-(ffiStt. i^»X9^;U:^:^-9->=l:4)IC#L 

;:i$ilLT»*lz IN 7K^^b^h'J^A7KJi?«(lO 
ml) . ^ t K P 7'^>(5ml)<t Sta*»5R(2.0g)^ 
j3fl7L. 60 deg C 2 mSmnLfzo 

IH**at^L. 7KtW^x5^;u^ip^r«^5$L 

^mm^Ti^v 2 HI. fiafoftig7k"e i matL^. 

LT N-[l,r-t*>'xX^U]-2--r;U-N -(2,8-v>5'>^U 
-5,6,7,8-^h^tKPe'JK[2,3-d]e'J5v>-5->r 
;u)TS>(^b'&!Kg 7)(0.i7g)^^feSaai:LT# 

fco 

mp. 130-131 deg C 



(Production of compound 7 ) 

2 and 8 -dimethyl -7, 8-dihydro pyrido [2 and 3 -d ] 

pyrimidine -5 (6 H ) -on 22 hour heating and re fluxing it 
made toluene solution (10 ml ) of (0.35 g ) 2 -phenyl aniline 
(1 .7 g ) with including p-toluenesulfonic acid acid 
monohydrate (38 mg ). 

Including saturated sodium bicarbonate * water, it extracted 
with ethylacetate , 

You washed organic layer with saturated saline , dried with 

potassium carbonate . 

Concentrating, residue it attached on 
[shirikagerukaramukuromatogurafii ] (basic , 
ethylacetate ihexane = 1 :4 ), 

Concentrating, in residue 2 hours it agitated with 60 deg C 1 
Nsodium hydroxide aqueous solution production liquid (10 
ml ), tetrahydrofuran (5 ml ) with including zinc powder (2.0 

g). 

It filtered solid , separating it did including water and the 
ethylacetate . 

With water one time you washed organic layer with twice , 
saturated saline , driedwith magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] 
(ethylacetate ). 

It concentrated, reciystallization did residue from hexane 
-ethylacetate and N- [1, 1* -biphenyl ] - 2 -yl -N- it acquired (2 
and 8 -dimethyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 -d ] 
pyrimidine -5-yl ) amine (compound 7 ) (0.17 g ) as colorless 
crystal . 

mp.l30-131degC 





C21H22N4-0. 2H20i:LT 








elemental analysis values 


C21H22N4*0.2H2O doing 


Calcd. 


C, 75. 51 ; H, 6. 76; 


N, 


16. 


77. 


Calcd, 


0,75.5 1;H,6.76; 


N, 


16, 


77. 


Found 




C. 75. 60 


; H. 6. 71 


N. 


16. 


75. 


Found 


C,75.60 


; H,6.71 


N, 


16. 


75. 



^H-NMR(CDCl3,300MHz) 6 1 .97-2.03(2H,m), 
2.46(3H,s), 3.12(3H,s), 3.31(2H,t,J=6.0Hz), 3.9 
0(lH,d,J=6.9Hz), 4.53-4.59(1 H,m), 6.80-6.85(2 
H,m), 7.12(lH,dd,J=1.8Hz,8.1Hz), 7.24-7.46(6 
H,m), 7.96(1 H,s). 



<sup>l</sup>H-nmr (CDCl<sub>3</sub>, 300MHz );de 
1.97 - 2.03 (2 H, m ), 2.46 (3 H, s ), 3.12 (3 H, s ), 3.31 (2 H. 
t, J-6.0HZ ), 3.90 (1 H, d, J=6.9Hz ), 4.53- 4.59 (1 H, m ), 
6.80 - 6.85 (2 H, m ), 7.12 (1 H, dd, J=1.8Hz , 8.1Hz ), 7.24 - 
7.46 (6 H,m), 7.96(1 H,s). 
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[0036] 

2,8-v>^7U-7,8-i^tKPt°'JK[2,3-d]eUSi^>- 
5(6H)-:J->(0.35g)COK;UX>J§;'S(10ml)[C 4-(4- 

<7 p p -7x7 ^ v)T— U >(2.2g)it p- hyux:^ 

7l^>K-*fP!ta(38mg)^*ax.. 21 WPelJinl^il 

S$lSLT^^$v'J*>f;u*^A^P^S^7'^^:7^ 
;l^^SLr5i$lr IN 7K^^b^hU^A7Ki§i«(lO 

ml).-xh^tKP3'^>(5ml)i:SISI»*(2.0g)^ 
JJPK.. 60 deg C -e 20 B^Pel^^Lfco 

fco 

X N-[4-(4--^PP:7xy+->):7x^;U]-N -(2,8-v 
>^;U-5,6,7,8-^h^tKPeUK[2,3-d]e'J5v> 
-5-^;U)T5>(1b^tl 8)(0.15g)^»tfejjgg^i:L 
T»fco 

mp. 115-116 deg C 



[0036] 

Working Example 8 

(Production of compound 8 ) 

2 and 8 -dimethyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on 21 hour heating and refluxing it 
made toluene solution (10 ml ) of (0.35 g ) 4 - (4 
-chlorophenoxy ) aniline (2.2 g ) with including 
p-toluenesulfonic acid acid monohydrate (38 mg ), 

Including saturated sodium bicarbonate * water, it extracted 
with ethylacetate . 

You washed organic layer with saturated saline , dried with 

potassium carbonate . 

Concentrating, residue it attached on 
[shirikagerukaramukuromatogurafii ] (ethylacetate :hexane 

=1:1). 

Concentrating, in residue 20 hours it agitated with 60 deg C 1 
Nsodium hydroxide aqueous solution production liquid (10 
ml ), tetrahydroftiran (5 ml ) with including zinc powder (2.0 
g). 

It filtered solid , separating it did including water and the 
ethylacetate , 

With water one time you washed organic layer with twice , 
saturated saline , driedwith magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurani ] (basic , 

ethylacetate rhexane =1:1 ). 

It concentrated, recrystallization did residue from hexane 
-ether and N- [4 - (4 -chlorophenoxy ) phenyl ] -N- it acquired 
(2 and 8 -dimethyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 -d ] 
pyrimidine -5-yl ) amine (compound 8 ) (0.15 g ) as colorless 
crystal . 

mp.ll5-116degC 





C2lH21N40Cli:Lr 










elemental analysis values 


C21H21N40C1 doing 










Calcd. 


C. 66. 22; 


H. 


5. 56: 


N. 


14 


. 71. 


Calcd. 


C,66.22; 


H, 


5.56; 


N, 


14 


.71. 


Found 




C. 66. 08 




H. 


5. 49 


N. 


14 


. 58. 


Found 




C,66.08 




H, 


5.49 


N, 


14 


. 58. 



•H-NMR(CDCl3,200MH2) d 1 .70-2. 1 6(2H,m), 
2.50(3H,s), 3.19(3H,s), 3.29-3.40(lH,m), 3.43- 



<sup>l</sup>H-nmr (CDCl<sub>3</sub>, 200MHz );de 
1 .70 - 2.16 (2 H, m ), 2.50 (3 H, s ), 3.19 (3 H, s ), 3,29 - 3.40 
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3.56(lH,m), 3.64(1 H,d,J=6.8Hz), 4.5-4.6(lH, 
m), 6.64-6.70(2H,m), 6.83-6.93(4H,m), 7.19-7. 
26(2H,m), 8.03(lH,s). 

[0037] 

mmm9 

2,8-vy5^>U-7,8-vtKPe''JK[2,3-d]e'J^V>- 
5(6H)-:i->(0.35g)CDh;UX>J§;'$(10ml)lZ 3-{^ 
>v;U7|-^i>)7^^'J>(2.0g)i: p-h;Ux>x>iU/-tx 
>K-7j<ft!^(38mg)tJD^. 21 B#Pp1iPlSail3S 

-(S^^X^;U:/v^-y->=l:l)(Cf^Lfco 

SlfigL-CJi^lc IN *SHb:^h'JOix7K5§?a(l0 
ml), -r h^t:Kn:7^>(5ml)i:ffifa?»^(2.0g)* 

jpx.. 60 deg c T 6 mmmnLtzo 
*^ii^7KT* 2 Is]. fiafo:tJfi7XT* 1 ifii55ti\ ^S5 

KX5^JU:/x:^-»t:>=l:l)IC#Ltro 

T N-[3-(^>v;U:?|-^v)3?x-;U]-N -(2,8-VP^ 
^ ; U-5 ,6,7,8-'7^ K^t K □ e U K[2,3-d] e U ^i;>-5 
-^;U)TS>(<b^i|» 9)(0,26g)^*feerBi:Lr 

mp. 74-78 deg C 

TC^^D^fiffit C22H24N4O-0.1H2O i:LT 



(1 H, m ), 3.43 -3.56 (1 H, m ), 3.64 (1 H, d, J=6.8Hz ), 4.5 - 
4.6 (1 H, m ), 6.64 - 6.70 (2 H, m), 6.83 - 6.93 (4 H, m), 7.19 
-7.26 (2 H, m ), 8.03 (1 H, s ). 

[0037] 

Working Example 9 

(Production of compound 9 ) 

2 and 8 -dimethyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on 2 1 hour heating and refluxing it 
made toluene solution (10 ml ) of (0.35 g ) 3 - (benzyloxy ) 
aniline (2.0 g ) with including p-toluenesulfonic acid acid 
monohydrate (38 mg ). 

Including saturated sodium bicarbonate * water, it extracted 
with ethylacetate . 

You washed organic layer with saturated saline , dried with 
potassium carbonate . 

Concentrating, residue it attached on 
[shirikagerukaramuloiromatogurafii ] (ethylacetate :hexane 
=1:1 ). 

Concentrating, in residue 6 hours it agitated with 60 deg C 1 
Nsodium hydroxide aqueous solution production liquid (10 
ml ), tetrahydrofuran (5 ml ) with including zinc powder (2.0 
g). 

It filtered solid , separating it did including water and the 
ethylacetate . 

With water one time you washed organic layer with twice , 
saturated saline , driedwith magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] (basic , 
ethylacetate :hexane=l:l ). 

It concentrated, recrystallization did residue from hexane 
-ether and N- [3 - (benzyloxy ) phenyl ] -N- it acquired (2 and 
8 -dimethyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 -d ] 
pyrimidine -5-yl ) amine (compound 9 ) (0.26 g ) as colorless 
crystal . 

mp.74-78deg C 

elemental analysis values 

C<sub>22</sub>H<sub>24</sub>N<sub>4</sub>O*0.1 
H<sub>2</sub>0 doing 



Calcd 




C, 


72. 94; 


H, 


6. 73; 


N, 


15. 47. 


Calcd 


c. 


72.94 ; 


H, 


6.73 ; 


N, 


15.47. 


Found 




C, 


72. 96 


H. 


6. 68 




15. 23, 
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Found 




c. 


72. 96 


H, 


6. 68 


N, 


15.23 . 



'H-NMR(CDCl3,300MHz) 5 1.88-1. 99(lH,m), 
2.05-2.14(lH,m), 2.49(3H,s), 3.17(3H,s), 3.26- 
3.34(lH,m), 3.41-3.50(lH,in), 3,70(lH,d,J=6.6 
Hz), 4.50-4.52(lH,m), 5.04(2H,s), 6.28-6.31(2 
H,m), 6.39(1 H,dd,J=1.5Hz,7.2Hz), 7.11(lH,t,J= 
7.8Hz), 7.29-7.45(5H,m), 8.02(lH,s). 

[0038] 

mmm 10 

2,8-v>T;u-7,8-vtKneuK[2,3-d]e'J5v>- 

5(6H)-7|->(0.35g)(DhyUX>J§^S(10ml)|C3-3'x 

7K*pi^(38mg)^iip^. 12 mrsi}nmm^iLtzo 

"Ctt ttj U/co 

~(I^S|X^;U:^^1i->=l:l)|Z#Lfco 

SffiLTSI^lc IN 7KS^^t:^h'J'^7A7K5§?«(lO 
ml). ^h^tKP:7^>(5nil)<?:Srp'l»*(2.0g)^ 

jp^.6o deg cvemmmwLtzo 

/To 

vU*>r^U*^A^o vh</^:7-<-(^*14. » 

SISL.^^F^X— ^;Uj:ySSaLr N -(2,8- 
V^^;U-5,6,7,8-7^h^tKPe'JK[2,3-d]e';5v 

>-5--r;u)-N-(3-:7xy+v3?x-;u)TS>(^b-& 
10)(0.20g)^«lfeJ!aSi:L-Ct#fco 

mp. 113-115 deg C 



1.88- 1.99(1 H,m), 2.05 -2.14(1 H,m),2.49 (3 H, s ), 
3.17(3 H,s), 3.26-3.34 (1 H, m ), 3.41 - 3.50 (1 H,m),3.70 
(1 H, d, J=6.6Hz ), 4.50 - 4.52 (1 H, m ), 5.04 (2 H, s ), 6.28 - 
6.31(2 H,m), 6.39(1 H, dd, J=1.5Hz , 7.2Hz ), 7.11 (1 H, t, 
J=7.8Hz ), 7.29 - 7.45 (5 H, m ), 8.02 (1 H, s ). 

[0038] 

Working Example 10 

(Production of compound 10 ) 

2 and 8 -dimethyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on 12 hour heating and refluxing it 
made toluene solution (10 ml ) of (0.35 g ) 3 -phenoxyaniline 
(1.8 g ) with including p-toluenesulfonic acid acid 
monohydrate (38 mg ). 

Including saturated sodium bicarbonate * water, it extracted 
with ethylacetate . 

You washed organic layer with saturated saline , dried with 
potassium carbonate . 

Concentrating, residue it attached on 
[shirikagerukaramukuromatogurafii ] (ethylacetate :hexane 
=1:1). 

Concentrating, in residue 6 hours it agitated with 60 deg C 1 
Nsodium hydroxide aqueous solution production liquid (10 
ml ), tetrahydrofuran (5 ml ) with including zinc powder (2.0 

It filtered solid , separating it did including water and the 

ethylacetate . 

With water one time you washed organic layer with twice , 
saturated saline , driedwith magnesium sulfate . 

It attached on [shirikagerukaramukviromatogurafii ] (basic , 
ethylacetate ihexane =1:2 ). 

It concentrated, recrystallization did residue from ether and 
N- (2 and 8 -dimethyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 
-d ] pjoimidine -5-yl ) -N- it acquired (3 -phenoxy phenyl ) 
amine (compound 10 ) (0.20 g ) as colorless crystal . 

mp.ll3-115degC 





C21H22N40i:LT 










elemental analysis values 


C21H22N40 doing 


Calcd. 


C. 72. 81 ; 


H. 


6. 40; 


N. 


16. 17. 
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Calcd. 


C,72,81; 


H. 


6.40; 




16.17. 


Found 




C. 72. 71 


H, 


6. 42 


N, 


15. 95. 


Found 




C,72.71 


H, 


6. 42 


N, 


15.95 . 



^H-NMR(CDCl3,300MHz) 5 1 .89-2.00(1 H,mX 
2.06-2.15(lH,m), 2.49(3H,s), 3.17(3H,s), 3.28- 
3.35(lH,m), 3.42-3. 51(lH,m), 3,73(lH,d,J=6.3 
Hz), 4.48-4.53(lH,m), 6.33-6.42(3H,m), 7.02- 
7.16(4H,m), 7.30-7.36(2H,m), 8.01(lH,s). 

[0039] 

mmmu 



2,8-v>^;U-7,8-vtKPe'JK[2,3-d]e'J = v>- 
5(6H)-:i->(0.35g)CDh^UX>^;'$(10ml)|C4-[(4- 
<7PP^x^;L.)^;*-]T^';>(2.4g)i: p-hyux> 
X;U7tx>K— 7kfilifel(38ing)$*P;^. 14 f^TSIJU 

-([»Kxf^;U:/\^-y>=i:i)(cMLfco 

SiSSLTj^^fz IN 7kM{b:^h'J^A7k;'#;^(io 
ml) . t K P :7^>(5ml)i:ai&l»^(2.0g)^ 
JtlP^. 70 deg C r* 10 Btrel 30 ^mi^Ltzo 

^*t;i^7k-e2tHi.tafaftffi7i<-^?i [sigfeivi5S 

LrN-[4-((4-<7PP:7xx;u);;^;u:7Tx;U)-7x- 
;U]-N -(2,8-i>/^;U-5,6,7,8-7' t Kp t** 'J K 
[2,3-d]eU^v>-5-'<;U)TS>(<b'&!K!I 11)(0.20 
g)^«fe$SB^Bi:LT»fco 

mp. 166-167 deg C 



<sup>l</sup>H-nn[ir (CDCl<sub>3</sub>, 300MHz );de 
1 .89 - 2.00 (1 H, m ), 2.06 - 2. 1 5 (1 H, m ), 2.49 (3 H, s ), 
3.17 (3 H, s ), 3.28 -3.35 (1 H, m ), 3.42 - 3.51 (1 H, m ), 3.73 
(1 H, d, J=6.3Hz ), 4.48 - 4.53 (1 H, m ), 6.33 - 6.42 (3 H, m ), 
7.02- 7.16 (4 H, m ), 7.30 - 7.36 (2 H, m ), 8.01 (1 H, s ). 

[0039] 

Working Example 1 1 

(Production of comp<3und 1 1 ) 

2 and 8 -dimethyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on 14 hour heating and re fluxing it 
made toluene solution (10 ml ) of (0.35 g ) 4 - [ (4 
-chlorophenyl ) thio ] aniline (2.4 g ) with including 
p-toluenesulfonic acid acid monohydrate (38 mg ). 

Including saturated sodium bicarbonate * water, it extracted 
with ethylacetate . 

You washed organic layer with samrated saline , dried with 
potassium carbonate . 

Concentrating, residue it attached on 
[shirikagerukaramukuromatogurafii ] (ethylacetate :hexane 
=1:1 ). 

Concentrating, in residue equivalent of 10 hours 30 it agitated 
with 70 deg C 1 Nsodium hydroxide aqueous solution 
production liquid (1 0 ml ), tetrahydrofuran (5 ml ) with 
including zinc powder (2.0 g ). 

It filtered solid , separating it did including water and the 
ethylacetate . 

With water one time you washed organic layer with twice , 
saturated saline , dnedwith magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] 
(ethylacetate ). 

It concentrated, recrystallization did residue from isopropyl 
ether and N- [4 - (4 -chlorophenyl ) sulfanyl ) phenyl ] -N- it 
acquired (2 and 8 -dimethyl -5, 6, 7, 8-tetrahydro pyrido [2 
and 3 -d ] pyrimidine -5-yl ) amine (compound 11) (0.20 g ) 
as colorless crystal . 

mp.l66-167degC 





C21H21N4CISi:LT 
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elemental analysis values 


C21H21N4C1S doing 








Calcd. 


C. 63. 54; 


H. 


5. 33; 


N. 


14. 11. 


Calcd. 


C,63.54; 


H, 


5,33 ; 


N, 


14.11 . 


Found 




C. 63. 40 




H, 


5. 34 


N. 


13. 92. 


Found 




Q63.40 




H, 


5. 34 


N, 


13.92 . 



'H-NMR(CDCl3,300MHz) 6 1. 95-2.05(1 H,m), 
2.08-2.18(lH,m), 2.50(3H,s), 3.19(3H,s), 3.31- 
3,39(lH,m), 3.44-3.53(lH,m), 3.91(lH,d,J=6,3 
Hz). 4.55(1 H,brs), 6.66(2H,d,J=8.7Hz), 7.04-7. 
07(2H,m), 7.16-7.20(2H,m), 7.34(2H,d,J=8.7H 
z), 8.02(1 H,s). 

[0040] 

mmm 12 
(it^^ 12 omm 

2,8-vy^JU-7,8.'ytKPeUK[2,3-d]eU5vl/- 
5(6H)-:t>(0.35g)(Dh;W:>J§?S(10ml)IC4-^x 
/+vT-'J>(1.9g)i: p-h;UX>x;U/1>>^- 
7Kfilita(38mg)SJn:^. 18 ^mumm^Ltzo 



-(WS^x^;U:^^-9->=3:l)lC<TtLfco 
^^Lxm^lz IN 7KK{b-:^hU'^A7Kig;*a(10 

mI).^h^tKa-7^>(5ml)<tffiiaia5K(2.0g)* 
in^. 70 deg C -e 6 B^reHti^f Lfco 

v'J*<f ;u*^A^a v'h^'^^>r-(ffiS11. W 

;Si*ilL.a^^x-^;Uj;y||$gaLr N -(2,8- 
i;>^;U-5,6,7,8-^h^tKPtf'jK[2,3-d]e'J5v 
>.5.<>U)-N-(4-:7xy+v:7xx;U)T5>('lfc'& 
I2)(0.17g)^^fe^@B^HctLT*iyco 



<sup>l</sup>H-nmr (CDCI<sub>3</sub>, 300MHz );de 
1 .95 - 2.05 (1 H, m ), 2.08 - 2. 1 8 (1 H, m ), 2.50 (3 H, s ), 
3.19 (3 H, s ), 3.3 1 -3.39 (1 H, m ), 3.44 - 3.53 (1 H, m ), 3,91 
(1 H, d, J=6.3Hz ), 4.55 (1 H, brs ), 6.66 (2 H, d, J=8.7Hz ), 
7.04 - 7.07 (2 H, m ),7.16 - 7.20 (2 H, m ), 7.34 (2 H, d, 
J=8.7Hz ), 8.02 (1 H, s ). 

[0040] 

Working Example 12 

(Production of compound 12 ) 

2 and 8 -dimethyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on 18 hour heating and refluxing it 
made toluene solution (10 ml ) of (0.35 g ) 4 -phenoxyaniline 
(1.9 g ) with including p-toluenesulfonic acid acid 
monohydrate (38 mg ). 

Including saturated sodium bicarbonate * water, it extracted 
with ethylacetate . 

You washed organic layer with saturated saline , dried with 
potassium carbonate . 

Concentrating, residue it attached on 
[shirikagerukaramukuromatogurafii ] (ethylacetate ihexane 

=3:1 ). 

Concentrating, in residue 6 hours it agitated with 70 deg C 1 
Nsodium hydroxide aqueous solution production liquid (10 
ml ), tetrahydrofiiran (5 ml ) with including zinc powder (2.0 
g). 

It filtered solid , separating it did including water and the 
ethylacetate . 

With water one time you washed organic layer with twice , 
saturated saline , driedwith magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurafli ] (basic , 

ethylacetate :hexane=l:l ). 

It concentrated, recrystallization did residue from ether and 
N- (2 and 8 -dimethyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 
-d ] pyrimidine -5-yl ) -N- it acquired (4 -phenoxy phenyl ) 
amine (compound 12 ) (0.17 g ) as colorless crystal . 
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nip.95-96deg C 





C21H22N4O-0. 1 H20*tLT 






elemental analysis values 


C21H22N4O*0.1 H20 doing 






Calcd. 


C, 72. 43: 




H. 6. 43: 


N, 


16. 09. 


Calcd. 


C,72.43; 




H,6.43; 


N, 


16.09 . 


Found 




C. 72. 38 




H, 6. 51 


N, 


16. 03. 


Found 




C,72.38 




H,6.51 


N, 


16.03 . 



'H-NMR(CDCl3,200MHz) <^ 1.97-2.17(2H,mX 
2.45(3H,s), 3.19(3H,s), 3.28-3.54(2H,m), 3.56 
(lH,d,J=7.2Hz), 4.49(lH,brs), 6.64-6.70(2H,m), 
6.91-7.02(5H,m), 7.25-7.33(2H,m), 8.04(1H, 

[0041] 

mmm u 

2,8-i?y^;U-7,8-vtKPt°'jK[2,3-d]e'J = v>- 
5(6H)-:i-l/(0.35g)(D h;UX>Jgjft(10ml)fC 3-[(4- 
>7PP:7x^;U)5^;j-]T-'J>(2.4g)i: p-h^UX> 
X;U7tx>^-7KfP4ai(38mg)$JlPXs 18 ^TSIXl 

-(»Kx^;U:^^+^>=3:l)lc^^Lfco 
mmLxmt^iz m 7kK^b^hU'i?A7Ki§5«(io 

ml).-xh^tKn^^>(5ml).!r®t4i3E»5S(2.0g)* 

)BX^ 70 deg ex 6 mmmnLtzo 



*^ji^7KT? 2 fiafD:ft^7KT? 1 mi9ti^. es 

Kx^;U:^^Ht>=l:l)(c<^Lyro 

X N-[3-((4-^7PP3^xx;U)X^U-7rx>U):7xx 



<sup>l</sup>H-nnii (CDCl<sub>3</sub>, 200MHz );de 
1.97 - 2.17 (2 H, m ), 2.45 (3 H, s ), 3.19 (3 H, s ), 3.28 - 3.54 
(2 H, m ), 3.56(1 H, d, J=7,2Hz ), 4.49 (1 H, brs ), 6.64 - 6.70 
(2 H, m ), 6.91 - 7.02 (5 H, m ), 7.25 - 7.33 (2 H, m ), 8.04 (1 
H,s), 

[0041] 

Working Example 13 

(Production of compound 13 ) 

2 and 8 -dimethyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on 18 hour heating and refluxing it 
made toluene solution (10 ml ) of (0.35 g ) 3 - [ (4 
-chlorophenyl ) thio ] aniline (2.4 g ) with including 
p-toluenesulfonic acid acid mcnohydrate (38 mg ). 

Including saturated sodium bicarbonate * water, it extracted 
with ethylacetate . 

You washed organic layer with saturated saline , dried with 
potassium carbonate . 

Concentrating, residue it attached on 
[shirikagerukaramukuromatogurafii ] (ethylacetate rhexane 
=3:1). 

Concentrating, in residue 6 hours it agitated with 70 deg C 1 
Nsodium hydroxide aqueous solution production liquid (10 
ml ), tetrahydrofliran (5 ml ) with including zinc powder (2.0 

g) 

It filtered solid , separating it did including water and the 

ethylacetate . 

With water one time you washed organic layer with twice , 
saturated saline , driedwith magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] (basic , 
ethylacetate :hexane=l:l ). 

It concentrated, recrystallization did residue from ether 
-hexane and N- [3 - (4 -chlorophenyl ) sulfanyl ) phenyl ] -N- 
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;U]-N -(2,8-v>^;U-5,6,7,8-7^K^tKPe'jK 
[2,3-d]eUSv>-5->f;U)7Sl/«b^!|a 13X0.24 

mp. 167-169 deg C 



it acquired (2 and 8 -dimethyl -5, 6, 7, 8-tetrahydro pyrido [2 
and 3 -d ] pyrimidine -5-yl ) amine (compound 13 ) (0.24 g ) 

as colorless crystal . 

mp. 167-1 69degC 





C21H21N4CIS-0. ZHlOtLX 




elemental analysis values 


C21H21N4ClS*0.2H2O doing 


Calcd. 


C, 62. 97; H, 5. 39; 


N. 


13. 99. 


Calcd. 


C,62.97;H,5.39; 


N, 


13.99 . 


Found 




C, 62. 86 


; H. 5. 31 




N. 


13. 77. 


Found 


C,62,86 


;H,5.31 


N, 


13.77 . 



'H-NMR(CDCl3,300MHz) 6 1 .89-1 .97(1 H,m), 
2.03-2.1 8(1 H,m), 2.49(3H,s), 3.17(3H,s), 3.29- 
3.35(lH,m), 3.4 1-3.49(1 H,m), 3.74(lH,brs), 4. 
48(lH,brs), 6.56(1 H,d,J=8.4Hz), 6.60(lH,brs), 
6.69(lH,d,J=8.1Hz), 7.14(lH,t,J=8.1Hz), 7.23(4 
H,s), 7.99(lH,s). 

[0042] 

14 

(it^m 14 

2,8-v>^;u-7,8-vtKaeuK[2,3-d]e'jSv:^- 

5(6H)-:^->(0.35g)(7)h;UX>J§;lS(10ml)lC 5-^9 
P P-2-(7'x - ;u^7|-)T-'J>(2.4g)(!: p-h;ux> 
x;u7tx>K-7K«]!t^(38mg)^*n^. is mmm 

mLfzo 

"-(i^^X^;U:/\:t-y->=3:l)fC#Lfc<, 

mmLxn^iz m 7K^^b^h'J't'A7K?§;'S(io 

ml). irK^tKP:7^>(5ml)<t3Erp'l»*(2.Gg)^ 
imTL. 70 deg CX6 mSm¥¥Ltzo 

EH*^;TiiL. 7Ktmm:x^^Ji^^m^X'A}&L 



<sup>l</sup>H-nmr (CDCl<sub>3</sub>, 300MHz );de 
1.89- 1.97(1 H,m), 2.03 -2.18(1 H, m ), 2.49 (3 H, s ), 
3,17 (3 H, s ), 3.29 -3.35 (1 H, m ), 3.41 - 3.49 (1 H, m ), 3.74 
(1 H, brs ), 4.48 (1 H, brs ), 6.56 (1 H, d, J=8.4Hz ), 6.60 (1 
a brs ), 6.69 (1 H, d, J=8.1Hz ),7.14 (1 H, t, J=8.1Hz ), 7.23 
(4 H, s ), 7.99 (1 H, s ). 

[0042] 

Working Example 14 

(Production of compound 14 ) 

2 and 8 -dimethyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on 18 hour heating and refluxing it 
made toluene solution (1 0 ml ) of (0.35 g ) 5 -chloro -2- 
(phenylthio ) aniline (2.4 g ) with including p-toluenesulfonic 
acid acid monohydrate (38 mg ). 

Including saturated sodium bicarbonate * water, it extracted 
with ethylacetate . 

You washed organic layer with saturated saline , dried with 
potassium carbonate . 

Concentrating, residue it attached on 
[shirikagerukaramukuromatogurafii ] (ethylacetate ihexane 
=3:1). 

Concentrating, in residue 6 hours it agitated with 70 deg C 1 
Nsodium hydroxide aqueous solution production liquid (10 
ml ), tetrahydroftiran (5 ml ) with including zinc powder (2.0 
g). 

It filtered solid , separating it did including water and the 
ethylacetate . 

With water one time you washed organic layer with twice , 
saturated saline , driedwith magnesium sulfate . 
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^X^;U:/x:^.1f>=l:l)(Zf^Lfcc 

;1$iL.N.[5-'i7Pn-2-pj:-;b;^;u:77-yu)3^ 

X— ;U]-N -{2,8-vy^;U-5,6,7,8--Th^tKne 
•JK[2,3-d]e'J5v>-5-^^U)T5>(^b^J^ 14)(0. 



It attached on [shirikagerukaramukuromatogurafii ] (basic , 
ethylacetate :hexane=l:l ). 

It concentrated, N- [5 -chloro -2- (phenyl sulfanyl ) phenyl ] 
-N- it acquired (2 and 8 -dimethyl -5, 6, 7, 8-tetrahydro pyrido 
[2 and 3 -d ] pyrimidine -5-yl ) amine (compound 14 ) (0.20 
g ) as amorphous . 





C21H21N4CIS-0. OQ^^-^lytLX 


elemental analysis values 


C21H21N4ClS*0.09hexane doing 


Calcd. 


C, 63. 93; H, 5. 54; 


N, 


13. 84. 


Calcd. 


C,63.93;H,5.54; 


N, 


13.84 . 


Found 




C, 63. 63 


; H. 5. 44 




N. 


13. 56. 


Found 


C,63.63 


; H,5.44 


9 


N, 


13.56 . 



^H-NMR(CDCl3,200MHz) d 1 .82-2.01 (2H,m), 
2.47(3H,s), 2.97-3.23(2H,m), 3.06(3H,s), 4.45- 
4.53(1 H,m), 4,96(1 H,d,J=7.2Hz), 6.70-6.77(2H, 
m), 6.97-7.03(2H,m), 7.13-7.25(3H,ra). 7.45(1 
H,d,J=8.2Hz), 7.79(lH,s). 

[0043] 

mmm is 

(it^^ 15 CDSat) 

8--rV3^ne'JU-2->5^;U-7,8-vt:KPe'UK[2,3- 
d]e'J^v>-5(6H)-:?|->(0.41g)(Dh;UX>J§i$(l 
0ml)IC 4-(4-<7PP3'xy+i/)T-'J>(2.2g)i: p- 
h;UX>x;U7tN>K-7KfP«g(38mg)^iP:?.s 24 

;BJgLTSI**v'j*>f;u*^i^^pvh^f^:7^ 

-(WSfeX^;U:^+-y->=3:l)IC<^Lfco 

SifsgLT^iSfc IN 7K^^b^hg'^7A7K?§J^(lO 
ml). •xh^tKP7'^>(5ml)<b:Srp^t»a^(2.0g)$ 
Jnx.. 70 deg CV6 ^fSmi^Ltzo 

Hi**at*L. 7Kt»Six^;u$jD^T«^?«L 

^^Ji*7K-e 2 t&fp^^7X'c 1 m9tiK 



<sup>l</sup>H-nmr (CDCl<sub>3</sub>, 200MHz );de 
1.82 - 2.01 (2 H, m ), 2.47 (3 H, s ), 2.97 - 3.23 (2 H, m ), 
3.06 (3 H, s ), 4.45 -4.53 (1 H, m ), 4.96 (1 H, d, J=7.2Hz ), 
6.70 - 6.77 (2 H, m ), 6.97 - 7.03 (2 H, m ), 7.13 - 7.25 (3 H, 
m ), 7.45(1 H, d, J-8.2Hz ), 7.79 (1 H, s ). 

[0043] 

Working Example 1 5 
(Production of compound 15 ) 

8 -isopropyl -2- methyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on 24 hour heating and refluxing it 
made toluene solution (10 ml ) of(0.41 g ) 4 - (4 
-chlorophenoxy ) aniline (2,2 g ) with including 
p-toluenesulfonic acid acid monohydrate (38 mg ). 

Including saturated sodium bicarbonate * water, it extracted 
with ethylacetate . 

You washed organic layer with saturated saline , dried with 
potassium carbonate . 

Concentrating, residue it attached on 
[shirikagerukaramukuromatogurafii ] (ethylacetate :hexane 
=3:1 ). 

Concentrating, in residue 6 hours it agitated with 70 deg C 1 
Nsodium hydroxide aqueous solution production liquid (10 
ml ), tetrahydrofiiran (5 ml ) with including zinc powder (2.0 

g). 

It filtered solid , separating it did including water and the 

ethylacetate , 

With water one time you washed organic layer with twice , 
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LT N-[4-(4-^PP:7xy+v):7xn;U]-N -(8-^ 
V3^neyi.-2-^5^;L/-5,6,7,8-^h^tKpe'JK[2, 

3-ci]e'J5v>-5<-<;U)TS>(<b^it?D 15)(0,28g) 
mp. 166-168 deg C 



saturated saline , driedwith magnesiiun sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] (From 
ethylacetate :hexane =1:1 ethylacetate ). 

It concentrated, recrystallization did residue from ethylacetate 
-hexane and N- [4 - (4 -chlorophenoxy ) phenyl ] -N- it 
acquired (8 -isopropyl -2- methyl -5, 6, 7, 8-tetrahydro pyrido 
[2 and 3 -d ] pyrimidine -5-yl ) amine (compound 15) (0.28 
g ) as colorless crystal . 

mp.l66-168degC 





C23H25N40Cli:L-C 








elemental analysis values 


C23H25N40C1 doing 








Calcd. 


C. 67. 55: 


H, 


6. 16: 


N, 


13. 70. 


Calcd. 


C,67.55; 


H, 


6,16; 


N, 


13.70. 


Found 




C. 67. 55 




H. 


5. 95 


N, 


13. 81. 


Found 




C,67.55 




H, 


5.95 


N, 


13.81 . 



2), 1.19(3H,d,J=7.0Hz), 1.78-1.93(lH,m), 2.03- 
2.15{lH,m), 2.48(3H,s), 3.28-3.34(2H,m), 3.65 
(lH,d,J=6.6Hz), 4.43-4.50(1 H,m), 5.24-5.38(1 
H,m), 6.65-6.7 l(2H,m), 6.83-6.94(4H,m), 7.18- 
7.26(2H,m), 8.04(lH,s). 

[0044] 

8-X9^;U-2-y9^;b-7,8-vtKPeUK[2,3-d]tfUS 
V>-5(6H)-:**>(0.38g)C7)h;UX>>§;'^(10ml)[Z 
4-(4--^PP:7xy^v)T— 'J>(2.2g)i:p-h>UX> 
X;U7fs>M-7Xftl!fel(38mg)$*D^.20 fl^PeliP 

ml)s-7^h^tKn:7^>(5ml)<hSISt^}a^{2.0g)^ 

ip^.7o deg cvemmmnLtz. 

fco 



<sup>l</sup>H-nmr (CDCl<sub>3</sub>, 200MHz );de 
1.18 (3 H, d, J=7.0Hz ), 1.19 (3 H, d, J=7.0Hz), 1.78 - 1.93 (1 
H, m ), 2.03 - 2.15 (1 H, m ), 2.48(3 H, s ), 3.28 - 3.34 (2 H, 
m ), 3.65 (1 H, d, J=6.6H2 ), 4.43 - 4.50 (1 H, m ), 5,24 - 5.38 
(1 H, m ), 6.65 -6.71 (2 H, m ), 6.83 - 6.94 (4 H, m ), 7.18 - 
7.26 (2 H,m), 8.04(1 H, s ). 

[0044] 

Working Example 1 6 

(Production of compound 1 6 ) 

8 -ethyl -2- methyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on 20 hour heating and refluxing it 
made toluene solution (10 ml ) of(0.38 g ) 4 - (4 
-chlorophenoxy ) aniline (2.2 g ) with including 
p-toluenesulfonic acid acid monohydrate (38 mg ). 

Including saturated sodium bicarbonate * water, it extracted 
with ethylacetate . 

You washed organic layer with saturated saline , dried with 

potassium carbonate . 

Concentrating, in residue 6 hours it agitated with 70 deg C 1 
Nsodium hydroxide aqueous solution production liquid (10 
ml ), tetrahydroftiran (5 ml ) with including zinc powder (2.0 

g). 

It filtered solid , separating it did including water and the 
ethylacetate . 
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**aJi^7X'C 2 tSfDfiiS7KT* 1 safely. BS 

Lr N-[4-(4-'5'QP3?xy^v)3?x-;U]-N -(8-X 
5^;U-2->5^;U-5,6,7,8-T-h^tKPtf'JK[2,3-d]e 

mp. 132-133 deg C 



With water one time you washed organic layer with twice , 
saturated saline , driedwith magnesium sulfate , 

It attached on [shirikagerukaramukuromatogurafii ] (From 
ethylacetate rhexane = 1:1 ethylacetate ). 

It concentrated, recrystallization did residue from ethylacetate 
-hexane and N- [4 - (4 -chlorophenoxy ) phenyl ] -N- it 
acquired (8 -ethyl -2- methyl -5, 6, 7, 8-tetrahydro pyrido [2 
and 3 -d ] pyrimidine -5-yl ) amine (compound 16 ) (0.33 g ) 
as colorless crystal . 

mp.l32-133degC 





C22H23N40CI<bLT 












elemental analysis values 


C22H23N40C1 doing 












Calcd. 


C. 66. 91 ; 


H, 


5. 8 


7; 


N. 


14 


. 19. 


Calcd. 


C,66.9i; 


H, 


5. 8 


7; 


N, 


14 


. 19, 


Found 




C. 67. 00 ; 


H, 


5. 8 


4 


N, 


14 


. 30. 


Found 




C,67.00 ; 


H, 


5. 8 


4 


N, 


14 


.30. 



^H-NMR(CDCl3,300MHz) 6 1.19(3H,t,J=9.9Hz), 
1.91-2.00(lH,m), 2.05-2. 16(lH,m), 2.48(3H, 
s), 3,30-3.38(lH,m), 3.44-3.53(1 H,m), 3.63-3.7 
8(3H,m), 4.48-4.50(lH,m), 6.64-6.69(2H,m), 6. 
84-6.94(4H,m), 7.21-7.26(2H,m), 8.03(1 H,s). 

[0045] 

mmm n 
(it^^ 17 omm 

8-fv7^pe;^-2-(hU:7^^7^^p^^;^)-7,8 :xtK 

Pt°'JK[2,3-d]e'J5v>-5(6H)-:i->(0.39g)(I>h 
;UX>;^;^(10ml)(C 4-(4-^P □3^xy+v)T-X 
»J>(1.6g)i: p-h;UXl/X;U7^>K-7K«]it^3(29m 

g)^m^. 12 mmmm^Ltzo 
mf^Lxm^iz IN 7^miti-\-^j^ix7mm^o 

ml).-7^h^tKP:?^>(5ml)i:ffitSI»5|^(1.5g)^ 

in*. 70 deg cveB^mmnLtzo 

tzo 



<sup>l</sup>H-nmr (CDCl<sub>3</sub>, 300MHz );de 
1.19(3 H,t, J=9.9Hz), 1.91 -2.00(1 H, m ), 2.05-2.16(1 H, 
m ), 2.48 (3 H, s ), 3.30 -3.38 (1 H, m ), 3.44 - 3.53 (1 H, m ), 
3.63 - 3.78 (3 H, m ), 4.48 - 4.50 (1 H, m ), 6.64 - 6.69(2 H, 
m ), 6.84 - 6.94 (4 H, m ), 7.21 - 7.26 (2 H, m ), 8.03 (] H, s ). 

[0045] 

Working Example 17 
(Production of compound 17 ) 

8 -isopropyl -2- (trifluoromethyl ) - 7 and 8 -dihydro pyrido [2 
and 3 -d ] pyrimidine -5 (6 H ) -on 1 2 hour heating and 
refluxing itmade toluene solution (10 ml ) of (0.39 g ) 4 - (4 
-chlorophenoxy ) aniline (1.6 g ) with including the 
p-toluenesulfonic acid acid monohydrate (29 mg ). 

Including saturated sodium bicarbonate * water, it extracted 
with ethylacetate . 

You washed organic layer with saturated saline , dried with 
potassium carbonate . 

Concentrating, in residue 6 hours it agitated with 70 deg C 1 
Nsodium hydroxide aqueous solution production liquid (10 
ml ), tetrahydrofuran (5 ml ) with including zinc powder (1 .5 
g). 

It filtered solid , separating it did including water and the 
ethylacetate . 
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LT N-[4-(4-^PP3^xy^v):7x-;U]-N -(8-^ 
V:?Pe;U-2-(hU3^;U:tP^5^;U)-5,6,7,8-^hv 
tKPe'jK[2,3-d]e'J5v>-5--f;U)T5>(ib^ 
1^ 17)(0.14g)$»fe^Si:LT?ifco 

mp. 177 deg C 



With water one time you washed organic layer with twice , 
saturated saline , driedwith magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] 
(ethylacetate :hexane =1:5 ). 

It concentrated, recrystallization did residue from isopropyl 
ether and N- [4 - (4 -chlorophenoxy ) phenyl ] -N- it acquired 
(8 -isopropyl -2- (trifluoromethyl ) - 5, 6, 7 and 8 -tetrahydro 
pyrido [2 and 3 -d ] pyrimidine -5-yl ) amine (compound 17 ) 
(0. 14 g ) as colorless crystal . 

mp.l77degC 





C23H22N40CIF3 tLX 








elemental analysis values 


C23H22N40C1F3 doing 








Calcd. 


C. 59, 68; H. 


. 4 


. 79; 


N. 


12. 10. 


Calcd. 


C,59.68;H, 


4 


.79; 


N, 


12.10. 


Found 




C. 59. 63 


; H, 


. 4 


. 67 


N. 


12. 11. 


Found 




C,59.63 


;H, 


4 


. 67 


N, 


12.11 . 



'H-NMR(CDCl3,200MHz) 6 1 .22(3H,d,J=6.6H 
z), 1.24(3H,d,J=6.6Hz), 1.93-2.1 8(2H,m), 3.41 
(2H,t,J=6.4Hz), 3.66(1 H,d,J=7,0Hz), 4.5-4.6(1 
H,m), 5.16-5.30(lH,m), 6.67-6.73(2H,m), 6.83- 
6.97(4H,m), 7.20-7.28(2H,m), 8.22(1 H,s). 

[0046] 

mt&m 18 
{it^^ 18 (om^) 

8-y5^;u-2-(hu:7;u:i-py^>u)-7,8-vtKpeu 

K[2,3-d]e'J5v>-5(6H)-:^>(0.39g)(7)K;UJi> 
5gJS(10ml)IZ 4-(4--j7PP:7xy+v)T— U>(1.9 
g)t p-h;UX>X^U7tx>^-7KfP4a(32mg)^»] 

12 ^mmMT^Lfzo 

mmLxn^lz IN 7K^^b^h'JOA7KJ§i«(lO 

ml).^h^tKP:7^>(5ml)<tffirq'«»a^(1.7g)^ 

m^sio deg cv6mrsm¥¥Ltzo 

tZo 



<sup>l</sup>H-nmr (CDCl<sub>3</sub>, 200MHz );de 
1.22 (3 H, d, J=6.6Hz), 1.24 (3 H, d, J=6.6H2), 1.93 - 2.18 (2 
H, m ), 3.41 (2 H, t, J=6.4Hz ), 3.66 (1 H, d, J=7.0Hz ), 4.5 
-4.6 (1 H, m ), 5.16 - 5.30 (1 H, m ), 6.67 - 6.73 (2 H, m ), 
6.83 - 6.97 (4 H, m ), 7.20 - 7.28(2 H, m ), 8.22 (1 H, s ). 

[0046] 

Working Example 1 8 
(Production of compound 1 8 ) 

8 -methyl -2- (trifluoromethyl ) - 7 and 8 -dihydro pyrido [2 
and 3 -d ] pyrimidine -5 (6 H ) -on 1 2 hour heating and 
refluxing itmade toluene solution (10 ml ) of (0.39 g ) 4 - (4 
-chlorophenoxy ) aniline (1 .9 g ) with including the 
p-toluenesulfonic acid acid monohydrate (32 mg ). 

Including saturated sodium bicarbonate * water, it extracted 
with ethylacetate . 

You washed organic layer with saturated saline , dried with 
potassium carbonate . 

Concentrating, in residue 6 hours it agitated with 70 deg C 1 
Nsodium hydroxide aqueous solution production liquid (10 
ml ), tetrahydrofuran (5 ml ) with including zinc powder (1.7 
g)- 

It filtered solid , separating it did including water and the 
ethylacetate . 
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'l';U^P'JK(lml)$0 deg C-eiW^.O deg CT? 

30 ^j•^I^!|iLfco 

;1$iL. ■^yyaidJl.ii—^jV^lxiTLxmtiiLtz 

X^JU:^4p-y->=l:l)|C'(tLfc„ 

L,T N-[4-(4-<7np:7xy4^v):7x-;u]-N -(8-> 

^;U-2-(KiJ^;U:i-Pj<T;U)-5,6,7,8-^h^tKP 
e 'J K[2,3-d] e U 5 v>-5-<;i.)7'5>(<b^!tel 1 8) 
(0.23g)^»fe{igStLTf#fco 

mp. 141 deg C 



With water one time you washed organic layer with twice , 
saturated saline , driedwith magnesium sulfate . 

It concentrated, melted residue in pyridine (10 ml ), added 
benzoyl chloride (1 ml )with 0 deg C, 30 minutes agitated 
with 0 deg C. 

separating it did including water, and ethylacetate washed 
organic layer with saturated saline , dried with magnesium 
sulfate . 

It concentrated, it filtered solid which was 
precipitatedincluding isopropyl ether . 

mother liquor it attached on 

[shirikagerukaramukuromatogurafii ] (ethylacetate :hexane 

=1:1). 

It concentrated, recrj'stallization did residue from hexane 
-ethylacetate and N- [4 - (4 -chlorophenoxy ) phenyl ] -N- it 
acquired (8 -methyl -2- (trifluoromethyl ) - 5, 6, 7 and 8 
-tetrahydro pyrido [2 and 3 -d ] pyrimidine -5-yl ) amine 
(compound 18 ) (0,23 g ) as colorless crystal . 

mp.l41deg C 





C21H18N40CIF3 tLX 










elemental analysis values 


C21H18N40C1F3 doing 










Calcd. 


C, 58. 00; H. 


. 4 


. 1 


7; 


N. 


12. 88. 


Calcd. 


C,58.00;H, 


4 


. 1 


7; 


N, 


12.88 . 


Found 




C. 58. 07 


; H. 


. 4 


. 0 


4 


N. 


12. 88. 


Found 




C,58.07 


;H, 


4 


. 0 


4 


N, 


12.88 . 



3.25(3H,s), 3.43-3.60(2H,m), 3.67(lH,brs), 4.5 
7(lH,brs), 6.65-6.7 l(2H,m), 6.83-6.95(4H,m), 
7.20-7.28(2H,m), 8.21(lH,s). 

[0047] 

mmm 19 

{it^m 19 (7)MiS) 

8->5'JU-2-(h'J3?;U:tP>5";U)-7,8-vtKPeU 
K[2,3-d]tfU5'^>-5(6H)-:i->(0.39g)<Dh;UX> 
Jg;'«(iOmi)(c 4-[(4-^'pp:7x-;u)^>i-]t^'J 

>(1.2g)i: p-hybX>X>U7t^>M-7KfPJ|^(32m 

g)^ip^. 24 FelirafSftSgSLfco 



<sup>l</sup>H-nrnr (CDCl<sub>3</sub>, 200MHz );de 
2.06 - 2, 1 5 (2 H, m ), 3.25 (3 H, s ), 3.43 - 3.60 (2 H, m ), 
3.67 (1 H, brs ), 4.57(1 H, brs ), 6.65 - 6,71 (2 H, m ), 6.83 - 
6.95 (4 H, m ), 7.20 - 7.28 (2 H, m ). 8.21 (1 H, s ). 

[0047] 

Working Example 19 
(Production of compound 1 9 ) 

8 -methyl -2- (trifluoromethyl ) - 7 and 8 -dihydro pyrido [2 
and 3 -d ] pyrimidine -5 (6 H ) -on 24 hour heating and 
refluxing itmade toluene solution (10 ml ) of (0.39 g ) 4 - [ (4 
-chlorophenyl ) thio ] aniline (1.2 g ) with including the 
p-toluenesulfonic acid acid monohydrate (32 mg ). 

Including saturated sodium bicarbonate * water, it extracted 
with ethylacetate . 
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x-nmLtzo 

ml).^h^tKa:7^>(5ml)i:ffirp'|»*(L7g)^ 
ia^. 70 deg C 6 ^ra^l^Lfco 

;m«SL. fi$^^h^tKn:7^>(iomi)(c?g*N 

«7K=i/\^K(o.5g)^jp^.3o mumm^L 

;m«lSL. IN 7XK<b:hh'J'^A7Xjt;'«<!rftKx^ 
^mm^ IN 7k^^b^hU'^7A7kitiS-e^L^, 

U7:N-[4-((4-^PP3^i— 7U)X^U3?TX^U):73i- 
;U]-N -(8-^5^JU-2-(hU:7Jl.:i-py^JU)-5,6,7,8- 
^h^tKPe'jK[2,3-d]e'JSv>-5--r;U)TS> 
(^b^4^!) 19)(0.44g)$»fe$£atLT»fco 

mp. 140-141 deg C 



You washed organic layer with saturated saline , dried with 
magnesium sulfate . 

Concentrating, in residue 6 hours it agitated with 70 deg C 1 
Nsodium hydroxide aqueous solution production liquid (10 
ml ), tetrahydrofuran (5 ml ) with including zinc powder (1.7 
g). 

It filtered solid , separating it did including water and the 
ethylacetate . 

It extracted water layer with twice ethylacetate , gathered 
organic layer and driedwith magnesium sulfate . 

It concentrated, melted residue in tetrahydrofuran (10 ml ), 30 
minute heating and refluxing itdid including succinic 
anhydride (0.5 g ). 

It concentrated, separating it did including 1 Nsodium 
hydroxide aqueous solution production liquid and 

ethylacetate . 

You washed organic layer with 1 Nsodium hydroxide aqueous 
solution production liquid , dried with magnesium sulfate . 

It concentrated, attached on 

[shirikagerukaramukuromatogurafli ] (ethylacetate :hexane 
=1:2). 

It concentrated, recrystallization did residue irom isopropyl 
ether and N- [4 - (4 -chlorophenyl ) sulfanyl ) phenyl ] -N- it 
acquired (8 -methyl -2- (trifluoromethyl ) - 5, 6, 7 and 8 
-tetrahydro pyrido [2 and 3 -d ] pyrimidine -5-yl ) amine 
(compound 19 ) (0.44 g ) as colorless crystal . 

mp.l40-141degC 





C21H18N4SF3CI 












elemental analysis values 


C21H18N4SF3C1 


With doing 










Calcd. 


C. 55. 94; 


H. 


, 4 


. 02: 


N. 


12. 4 


3. 


Calcd. 


C,55.94; 


H, 


4 


.02; 


N, 


12.4 


3. 


Found 




C. 56. 1 3 




H. 


, 4 


. 20 


N. 


12. 4 


2. 


Found 




C,56.13 




H, 


4 


.20 


N, 


12.4 


2. 



*H-NMR(CDCl3,300MHz) d 2.07-2. 1 6(2H,m), 
3.25(3H,s), 3.45-3 .55(2H,m), 3.95(1 H,d,J=7.2H 
2), 4.6-4.7(1 H,m), 6.66-6.7 l(2H,m), 7.04-7.09 
(2H,m), 7.1 7-7.2 l(2H,m), 7.34-7.38(2H,m), 8.1 
9(lH,s). 

[0048] 



<sup>l</sup>H-nnir (CDCl<sub>3</sub>, 300MH2 );de 
2.07 - 2.16 (2 H, m ), 3.25 (3 H, s ), 3.45 - 3.55 (2 H, m ), 
3.95 (1 H, d, J=7.2H2 ), 4.6 -4.7 (1 H, m ), 6.66 - 6.71 (2 H, 
m ), 7.04 - 7.09 (2 H, m ), 7.17 - 7.21 (2 H, m ), 7.34 - 7.38(2 
H,m), 8.19(1 H,s). 

[0048] 
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ot-^m 20 rossig) 

8->^;^-2-(Ku:7;^7^p/^;^)-7,8-^;^tKPt°|J 

K[2,3-d]t°'J5-:^>-5(6H)-:^>(0.39g)CDh;i.x> 
;"ijS(10ml)|C 3-(4-37>U:tn:7xy=<r->)T-J> 
(l.Og)i: p-h;UX>y^;U;t^>K-7KfD!il(32mg) 

^ira^, 24 i§ra*oSftjI3SLfco 

;:g$iLT«*(c IN 7KM'ft:M-iJ'^A7j<jS?a(10 
iOX., 70 deg C T? 6 ^RSItSi^Lfco 

2 II, m^-^i^^-Q 1 lllgtL^, fiSE 

L. «i*=i/\-i'^(o.5g)$»n;i, 30 ^Uamm^i, 

mmu IN ymit-f-h'j'^jxTi^mmtmmj^f' 
mmm^ IN 7kK^b^h'J'^A7Jc^tjKT?gfel^, 

KX5^;U:^:^-9->=l:2)lC#Lfco 

LT N-[3-(4-:7;U:tP7xy^->-):7x:z;U]-N -(8 
-;<^;U-2-(h'J7;U:^Pyf^;U)-5,6,7,8-^h-^tK 
PeUK[2,3-d]e'J5v>-5--f;i/)TS>0b^!|* 2 
0X0.32g)&fefejg^iLTf#f=. 

mp. 96-97 deg C 



Working Example 2 0 
(Production of compound 20 ) 

8 -methyl -2- (trifluoromethyl ) - 7 and 8 -dihydro pyrido [2 
and 3 -d ] pyrimidine -5 (6 H ) -on 24 hour heating and 
refluxing itmade toluene solution (10 ml ) of (0.39 g ) 3 - (4 
-fluorophenoxy ) aniline (1.0 g ) with including the 
p-toluenesulfonic acid acid monohydrate (32 mg ). 

Including saturated sodium bicarbonate * water, it extracted 
with ethylacetate . 

You washed organic layer with saturated saline , dried with 
potassium carbonate . 

Concentrating, in residue 6 hours it agitated with 70 deg C 1 
Nsodium hydroxide aqueous solution production liquid (10 
ml ), tetrahydroftu-an (5 ml ) with including zinc powder (1.7 
g)- 

It filtered solid , separating it did including water and the 
ethylacetate . 

With water one time you washed organic layer with twice , 
saturated saline , driedwith magnesium sulfate . 

It concentrated, melted residue in tetrahydrofiiran (10 ml ), 30 
minute heating and refluxing itdid including succinic 
anhydride (0.5 g ). 

It concentrated, separating it did including 1 Nsodium 
hydroxide aqueous solution production liquid and 
ethylacetate . 

You washed organic layer with 1 Nsodium hydroxide aqueous 
solution production liquid , dried with magnesium sulfate . 

It concentrated, attached on 

[shirikagerukaramulcuromatogurafii ] (ethylacetate rhexane 

=1:2 ), 

It concentrated, recrystallization did residue from isopropyl 
ether and N- [3 - (A -fluorophenoxy ) phenyl ] -N- it acquired 
(8 -methyl -2- (trifluoromethyl ) - 5, 6, 7 and 8 -tetrahydro 
pyrido [2 and 3 -d | pyrimidine -5-yl ) amine (compound 20 ) 
(0.32 g ) as colorless crystal . 

mp.96-97deg C 





C21H18N40F4 tLX 










elemental analysis values 


C21H18N40F4 doing 


Calcd. 


C. 60. 28: 


H, 


4 


. 34; 


N, 


13. 39. 


Calcd. 


C,60.28; 


H, 


4 


• 34; 


N, 


13.39 . 
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Found 




C, 60. 25 


H, 


4 


. 36 


N, 


13. 39. 


Found 




C,60.25 


H, 


4 


.36 


N, 


13.39. 



'H-NMR(CDCl3,300MHz) d 1 .99-2.17(2H,m), 
3.23(3H,s), 3.40-3.57(2H,m), 3.78(lH,d,J=7.2H 
z), 4.54-4.60(1 H,m), 6.29-6.35(2H,m), 6.39-6.4 
2(1 H,m), 6.97-7.06(4H,m), 7.14(lH,U=7.8Hz), 
8.l7(lH,s). 

[0049] 

mmm 21 

{it^^ 21 OSig) 

2- X^^U-8->^;U-7,8-vtKPeUK[2,3-d]e'J^ 
v?>-5(6H)-:*-l/(0.38g)COh;bX>J§;*ig(10ml)IC 

3- (4-^pp:7xy^v)T— »J>(i.3g)i:p-h;bx> 

X;U7tx>^-7Kf0i|*I(38mg)$'JjP^.24 ftPajD 
^I^Lxnt^lz IN 7KK^b:^hU^A7X5§5]S(iO 

ml). T-h^tKa:7^>(5mI)i:ffij8l»*(2.0g)^ 
JbDi. 70 deg C r* 6 B^FelititLfco 

,S$gL. v'J:^yyu:ti^A^PVh'?^^:7^— (i^ 
51liL.N<[3-(4-<7PP:7xy+v):7xx;u].N - 

(2-X^;U-8->^yU-5,6,7,8-Th^t=KPtf'JK[2,3 
-d]e'J^i;>-5-^;U)T5>(^b^1*l 21)(0.50g)^ 

'H-NMR(CDCl3,200MHz) d L30(3H,t,J=7.8Hz), 
1.94-2.15(2H,m), 2.74(2H,q,J=7.8Hz), 3.19(3 
H,s), 3.29-3.52(2H,m), 3.79(lH,d,J=6.6Hz), 4.4 
7-4.54(1 H,ni), 6.30-6.44(3 H,m), 6.92-7.00(2H, 
m), 7.10-7.1 8(lH,m), 7.24-7.32(2H,m), 8.03(1 
H,s). 

[0050] 



<sup>l</sup>H-nmr (CDCl<sub>3</sub>, 300MHz);de 
1.99 - 2.17 (2 H, m ), 3.23 (3 H, s ), 3.40 - 3.57 (2 H, m ), 
3.78 (1 H, d, J=7.2Hz ), 4.54 -4.60 (1 H, m ), 6.29 - 6.35 (2 H, 
m ), 6.39 - 6.42 (1 H, m ), 6.97 - 7.06 (4 H, m ), 7.14 (1 H. t. 
J=7.8Hz), 8.17(1 H,s). 

[0049] 

Working Example 2 1 

(Production of compound 21 ) 

2 -ethyl -8-methyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on 24 hour heating and refluxing it 
made toluene solution (10 ml ) of(0.38 g ) 3 - (4 
-chlorophenoxy ) aniline (1 .3 g ) with including 
p-toluenesulfonic acid acid monohydrate (38 mg ). 

Including saturated sodiiun bicarbonate * water, it extracted 
with ethylacetate . 

You washed organic layer with saturated saline , dried with 
potassium carbonate . 

Concentrating, in residue 6 hours it agitated with 70 deg C 1 
Nsodium hydroxide aqueous solution production liquid (10 
ml ), tetrahydrofuran (5 ml ) with including zinc powder (2.0 

g). 

It filtered solid , separating it did including water and the 
ethylacetate . 

With water one time you washed organic layer with twice , 
saturated saline , driedwith magnesium sulfate . 

It concentrated, attached on 
[shirikagerukaramukuromatogurafli ] (From 
ethylacetate :hexane =1:1 ethylacetate ). 

It concentrated, N- [3 - (4 -chlorophenoxy ) phenyl ] -N- it 
acquired (2 -ethyl -8-methyl -5, 6, 7, 8-tetrahydro pyrido [2 
and 3 -d ] pyrimidine -5-yl ) amine (compound 21 ) (0.50 g ) 
as amorphous . 

<sup>l</sup>H-nmr (CDCl<sub>3</sub>, 200MHz );de 
1.30 (3 H, t, J=7.8Hz ), 1.94-2.15 (2 H, m ), 2.74 (2 H, q, 
J=7.8Hz ), 3.19 (3 H, s ), 3.29 - 3.52(2 H, m ), 3.79 (1 H, d, 
J=6.6Hz ), 4.47 - 4.54 (1 H, m ), 6.30 - 6.44 (3 H, m ), 6.92 - 
7.00 (2 H, m ), 7.10 -7.18 (1 H, m ), 7.24-7.32 (2 H, m), 
8.03(1 H, s). 

[0050] 

Working Example 2 2 
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2-X^;U-.8-P^5";U-7,8-vtKPt°'JK[2,3-d]e'U^ 
v>-5(6H)-:;i->(0.38g)(7)h;UX>5tJg(10ml)lC 
4-(4-^7PP'7xy:^v)T~U>(1.3g)i:p-h;Ux> 
X;unNl/M-7K?0ifel(38mg)$ JP^. 16 B#raJP 

;lfiSLTSI*lc IN *^<b:l-h'J't?A7X?S?«(l0 

mI).^h^tKP:7^>(5ml)<^SfS*»*(2.0g)* 
Jn^. 70 deg C -C 6 B^FB^Jtif Lfcp 

*itii^7K'c 2 fia«ift±g7K-e 1 [Hiati V est 



^x^;U:--s^i^>=l:l AM?)itKx^;u)[cftL 

.[4-(4-'J7PP:7x>'+v):7x^;U]-N -(2-X^;U- 
8--?i^;U-5,6,7,8--Th^tKPeUK[2,3-d]e'JSS? 
:^.5.^;U)TS>(^b^«3 22)(0.43g)^»fejiaSi: 

mp. 145-146 deg C 



(Production of compound 22 ) 

2 -ethyl -8-methyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on 16 hour heating and refluxing it 
made toluene solution (10 ml ) of(0.38 g ) 4 - (4 
-chlorophenoxy ) aniline (1 .3 g ) with including 
p-toluenesulfonic acid acid monohydrate (38 mg ). 

Including saturated sodium bicarbonate * water, it extracted 
with ethylacetate . 

You washed organic layer with saturated saline , dried with 
potassium carbonate . 

Concentrating, in residue 6 hours it agitated with 70 deg C 1 
Nsodium hydroxide aqueous solution production liquid (10 
ml ), tetrahydrofuran (5 ml ) with including zinc powder (2.0 
g). 

It filtered solid , separating it did including water and the 

ethylacetate . 

With water one time you washed organic layer with twice , 
saturated saline , driedwith magnesium sulfate . 

It concentrated, attached on 
[shirikagerukaramul<uromatogurafli ] (From 
ethylacetate :hexane=l:l ethylacetate ). 

It concentrated, recrystallization did from isopropyl ether and 
N- [4 - (4 -chlorophenoxy ) phenyl ] -N- it acquired (2 -ethyl 
-8-methyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 -d ] 
pyrimidine -5-yl ) amine (compound 22 ) (0.43 g ) as 
colorless crystal . 

mp.l45-146deg C 





C22H23N40Cli:LT 










elemental analysis values 


C22H23N40C1 doing 










Calcd. 


C. 66. 91 : 


H. 


5. 87: 


N, 


14 


. 19. 


Calcd. 


C,66.91; 


H, 


5.87; 


N, 


14 


. 19, 


Found 




C. 66. 81 






5. 88 


N, 


14 


. OO. 


Found 




C,66.81 




H, 


5. 88 


N, 


14 


,00. 



1.93-2.04(lH,m), 2,07-2.1 6(1 H,m), 2.75(2H,q, 
J=7,5Hz), 3.20(3H,s), 3.30-3.38(1 H,m), 3.43-3. 
53(lH,m), 3.64(1 H,d,J=6.6Hz), 4,48-4.53(lH, 
m), 6.63-6.69(2H,m), 6.84-6.93(4H,m), 7.20-7. 
26(2H,m), 8.06(lH,s), 

[0051] 



<sup>l</sup>H-nmr (CDCl<sub>3</sub>, 300MHz );de 
1.31 (3 H,t, J=7.5Hz), 1.93 -2.04(1 H, m ), 2.07 - 2.16 (1 H, 
m ), 2.75 (2 H, q, jJ=7.5Hz ), 3.20(3 H, s ), 3.30 - 3.38 (1 H, 
m ), 3.43 - 3.53 (1 H, m ), 3.64 (1 H, d, J=6,6Hz ), 4.48 - 4.53 
(1 H, m ), 6.63 -6j69 (2 H, m ), 6.84 - 6.93 (4 H, m ), 7.20 - 
7,26 (2 H, m ), 8.06 (1 H, s ). 

[0051] 
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mmm 23 

(^b^tl 23 ©MJt) 

8->5=-;U-2-(h-'J'7;U:i-Ppt^yU)-7,8-vtKPe'J 
K[2,3-d]t'''J5i/>-5(6H)-:*->(0.39g)(7)h;UX> 

Oml)l= 3-(4-•^'P□■7x>'^v/)T— 
g)t p-h>IUX>7.;U7ts>^-7lCfD!^(32mg)$An 

inl).T^h5tKP7^:i/(5tnl)<!:SI&|»5fc(1.7g)* 
70 deg C T? 6 B#fe1^#L/cc 



fee 

SifilL, ^^^^^^tKP3'7>(10ml)lc^*^ 
^7K3/N^S(0.5g)^ira^, 30 ^i-jQSailSSEL 



mi^L. vU^-tr^U^vA^^P^hy^^-f-d^ 

;:gJSL.N-[3-(4-'!7PP7xy^->)-7i^;u]-N - 
(8->^;U-2-(h'J"7;U:!|-P>5^7U)-5,6,7,8-T^h^t 

Kpe'jK[2.3-d]e'j5-:x>-5-'r;u)T5>ob^ti 

23)(0.32g)$7=E;u:77'Xi:LTf#fco 

'H-NMR(CDCl3,200MHz) 5 2.03-2.14(2H,m), 
3.23(3H,s), 3.45-3.54(2H,m), 3.78(1 H,d,J=7.8H 
z), 4.56-4.59(lH,ni), 6.32-6.45(3H,m), 6.93-7.0 
0(2H,in), 7.16(lH,t,J=8.0Hz), 7.26-7.33(2H,ni), 
8.19(lH,s). 

[0052] 

mmm 24 
{it-^^ 24 (Dmm.) 

8->^;U-7,8-vtKPe'JK[2,3-d]lfUSv>-5(6 
H)-Pl->(0.36g)CD h;Ux> j§ Oml)(- 4-(4-'i7 P 

P7xy:^->)T— 'J>(i .4g)i: p-h;uxi/:;?.yu7fx> 



2003-11-11 

Working Example 2 3 
(Production of compound 23 ) 

8 -methyl -2- (trifluoromethyl ) - 7 and 8 -dihydro pyrido [2 
and 3 -d ] pyrimidine -5 (6 H ) -on 24 hour heating and 
refluxing itmade toluene solution (10 ml ) of (0.39 g ) 3 - (4 
-chlorophenoxy ) aniline (1 . 1 g ) with including the 
p-toluenesulfonic acid acid monohydrate (32 mg ). 

Including saturated sodium bicarbonate * water, it extracted 
with ethylacetate . 

You washed organic layer with saturated saline , dried with 

potassium carbonate . 

Concentrating, in residue 6 hours it agitated with 70 deg C 1 
Nsodium hydroxide aqueous solution production liquid (10 
ml ), tetrahydroftiran (5 ml ) with including zinc powder (1.7 

g). 

It filtered solid , separating it did including water and the 
ethylacetate . 

With water one time you washed organic layer with twice , 
saturated saline , driedwith magnesium sulfate . 

It concentrated, melted residue in tetrahydroftiran (10 ml ), 30 
minute heating and refluxing itdid including succinic 
anhydride (0.5 g ). 

It concentrated, separating it did including 1 Nsodium 
hydroxide aqueous solution production liquid and 
ethylacetate . 

You washed organic layer with 1 Nsodium hydroxide aqueous 
solution production liquid , dried with magnesium sulfate . 

It concentrated, attached on 

[shirikagerukaramukuromatogurafii ] (ethylacetate ). 

It concentrated, N- [3 - (4 -chlorophenoxy ) phenyl ] -N- it 
acquired (8 -methyl -2- (trifluoromethyl ) - 5, 6, 7 and 8 
-tetrahydro pyrido [2 and 3 -d ] pyrimidine -5-yl ) amine 
(compound 23 ) (0,32 g ) as amorphous . 

<sup>l</sup>H-nmr (CDCl<sub>3</sub>, 200MHz );de 
2.03 - 2.14 (2 H, m ), 3.23 (3 H, s ), 3.45 - 3.54 (2 H, m ), 
3.78 (1 H, d, J=7.8Hz ), 4,56 -4,59 (1 H, m ), 6.32 - 6.45 (3 H, 
m ), 6.93 - 7.00 (2 H, m ), 7.16 (1 H, t, J=8.0Hz ), 7.26 - 7.33 
(2H,m), 8.19(1 H,s). 

[0052] 

Working Example 2 4 
(Production of compound 24 ) 

8 -methyl -7, 8-dihydro pyrido [2 and 3 -d ] pyrimidine -5 (6 
H ) -on 12 hour heating and refluxing it made toluene solution 
(10 ml ) of(0.36 g ) 4 - (4 -chlorophenoxy ) aniline (1 .4 g ) 
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fZo 

;«$gLT?i$(r IN 7kK^t:l-KU^A7K?g;1S(10 
ml). i^h^tKP3'^>(5ml)<tffif8*»3^(2.2g)$- 

jfflx. 70 deg c-ve mmmnLtzo 

^;U=l:10)lzMLfco 

SffiL. 7";UANibS$S^BLT N-[4-(4- 

^h^tKpegK[2,3-d]e'jsi^>-5->r^u)7£> 

(<b^!^ 24)(0.43g)^«lfe*g Si:LT«fco 
mp. 136-138 deg C 



with including p-toluenesulfonic acid acid monohydrate (42 
mg). 

Including saturated sodium bicarbonate * water, it extracted 
with ethylacetate . 

You washed organic layer with saturated saline , dried with 
magnesium sulfate . 

Concentrating, in residue 6 hours it agitated with 70 deg C 1 
Nsodium hydroxide aqueous solution production liquid (10 
ml ), tetrahydrolliran (5 ml ) with including zinc powder (2.2 
g). 

It filtered solid , separating it did including water and the 
ethylacetate . 

With water one time you washed organic layer with twice , 
saturated saline , driedwith magnesium sulfate . 

It concentrated, attached on 

[shirikagerukaramukuromatogurafii ] (From 

hexane : ethylacetate =1:1 ethanol : ethylacetate =1 :10 ). 

It concentrated, recn^^staliization did residue from ether and 
N- [4 - (4 -chlorophenoxy ) phenyl ] -N- it acquired (8 
-methyl -5, 6, 7, B-tetrahydro pyrido [2 and 3 -d ] pyrimidine 
-5-yl ) amine (compound 24 ) (0.43 g ) as colorless crystal . 

mp.l36-138degC 





C20H19N4OCIi:LT 










elemental analysis values 


C20H19N4OC1 doing 










Calcd. 


C, 65. 48; 


H. 


5. 22; 


N. 


15. 2 


7. 


Calcd, 


C,65,48; 


H, 


5.22 ; 


N, 


15.2 


7. 


Found 




C. 65. 38 




H. 


5. 17 


N. 


15. 2 


1. 


Found 




C,65.38 




H, 


5. 17 


N, 


15. 2 


1. 



^H-NMR(CDCl3,200MHz) 6 2.01-2.1 8(2H,m), 
3.19(3H,s), 3.36-3.57(2H,m), 3.67(1 H,d,J=7.0H 
z), 4.5-4.6(lH,m), 6.65-6.72(2H,m), 6.83-6.94 
(4H,m), 7.20-7.26(2H,m), 8.I2(lH,s), 8.52(1H, 
s). 

[0053] 

mmm is 

(^b^JKa 25 <r>wm 

8->5^;U-7,8-vtKPe'JK[2,3-d]eUSv>-5(6 
H)-;j->(0.36g)(Dh;UX>;^JS(10ml)|C 2-[(4-^ 

pp:7x-;u)5^;i-]7'-U>(i.6g)<t p-h^ux>x 



<sup>l</sup>H-nmr (CDCl<sub>3</sub>, 200MHz );de 
2.01 - 2.18 (2 H, m ), 3.19 (3 H, s ), 3.36 - 3.57 (2 H, m ), 
3.67 (1 H, d, J=7.0Hz ), 4.5 -4.6 (1 H, m ), 6.65 - 6.72 (2 H, 
m ), 6.83 - 6.94 (4 H, m ), 7.20 - 7.26 (2 H, m ), 8.12 (1 H, s ), 
8.52(1 H, s ). 

[0053] 

Working Example 2 5 
(Production of compound 25 ) 

8 -methyl -7, 8 -di hydro pyrido [2 and 3 -d ] pyrimidine -5 (6 
H ) -on 1 9 hour heating and refluxing it made toluene solution 
(10 ml ) of(0.36 g ) 2 - [ (4 -chlorophenyl ) thio ] aniline (1.6 
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;u7t^>^-7j<la!fei(42mg)^jQx.. 19 mmtam 

ilffiL-ca^lc IN 7k»^l::»-h'J't7A7Kj§j«(lO 
ml).7^h^tKP:7^>(5ml)i:arp'l»5fe(2.2g)$^ 
Aa^. 70 deg C T? 6 ^Pel^^Lfco 



nLtz. 

SiJiLv N-[2-((4-'j7P P7x:=.;U)X;U37TX;i,)-7 
I - ;U]-N -(8->^;U-5,6,7.8-^ t KP ^ 'J K 
[2,3-d]e'J52;>-5-'f;U)7'5i'(<b'&^ 25)(0.37 

'H-NMR(CDCl3,200MHz) 6 1.91-2.05(2H,in), 

2.99-3.33(2H,m), 3.09(3H,s), 4.52-4.61(lH,m), 
4.89(1 H,d,J=7.6Hz), 6.73-6.84(2H,m), 6.90-6. 
97(2H,m), 7.12-7.18(2H,m), 7.32-7.41(lH,m), 
7.52(lH,dd,J=1.4Hz,7.6Hz), 7.92(lH.s), 8.48(1 
H,s). 

[0054] 

2-X5=-;i'-8-p'5^;U-7,8-ytKot°'JK[2,3-d]tf'JS 
V>-5(6H)-:i-:>(0.38g)CDI-.»Ux:^?gj]6(10ml)(C 
2-[{4-<7Uayji—)l.)^:i-]T—'J>0.4g)t p-h 

;^x>x;^7^>K— 7KjH]!|^(38nig)^in^. 39 b% 

giiSLr^I^lc IN 7k^^l:^hU't7A7k?§.^(io 

ml).-xh^tKP3?^l/(5ml)^*tSI»a^(2.0g)$- 

*n^. 70 deg c 5 ^mmWLtzo 



g ) with including p-toluenesulfonic acid acid monohydrate 
(42 mg). 

Including saturated sodium bicarbonate * water, it extracted 
with ethylacetate . 

You washed organic layer with saturated saline , dried with 
potassium carbonate . 

Concentrating, in residue 6 hours it agitated with 70 deg C 1 
Nsodium hydroxide aqueous solution production liquid (10 
ml ), tetrahydrofuran (5 ml ) with including zinc powder (2.2 
g). 

It filtered solid , separating it did including water and the 
ethylacetate . 

With water one time you washed organic layer with twice , 
saturated saline , driedwith magnesium sulfate . 



It concentrated, N- [2 - (4 -chlorophenyl ) sulfanyl ) phenyl ] 
-N- it acquired (8 -methyl -5, 6, 7, 8-tetrahydro pyrido [2 and 
3 -d ] pyrimidine -5-yl ) amine (compound 25 ) (0.37 g ) as 
oil. 

<sup>l</sup>H-nmr (CDCl<sub>3</sub>, 200MHz );de 
L91 - 2.05 (2 H, m ), 2.99 - 3.33 (2 H, m ), 3.09 (3 H, s ), 
4.52 - 4.61 (1 H, m ),4.89 (1 H, d, J=7.6Hz ), 6.73 - 6.84 (2 H, 
m ), 6.90 - 6.97 (2 H, m ), 7.12 - 7.18 (2 H, m ), 7.32 - 7.41(1 
H, m ), 7.52 (1 H, dd, J=1.4Hz , 7.6Hz ), 7.92 (1 H, s ), 8.48 
(1 H,s). 



Including saturated sodium bicarbonate * water, it extracted 

with ethylacetate . 

You washed organic layer with saturated saline , dried with 
potassium carbonate . 

Concentrating, in residue 5 hours it agitated with 70 deg C 1 
Nsodium hydroxide aqueous solution production liquid (10 
ml ), tetrahydrofiiran (5 ml ) with including zinc powder (2.0 
g). 



[0054] 

Working Example 2 6 

(Production of compound 26 ) 

2 -ethyl -8-methyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on 39 hour heating and refluxing it 
made toluene solution (10 ml ) of(0.38 g ) 2 - [ (4 
-chlorophenyl ) thio ] aniline (1 .4 g ) with including 
p-toluenesulfonic acid acid monohydrate (38 mg ). 



It concentrated, attached on 

[shirikagerukaramukuromatogurafii ] (basic silica gel , 

hexane : ethylacetate =2:1 ). 



Htt^^-aSiL. ^X^tit^^"^ JU^A0:^T$J^5i£L It filtered solid , separating it did including water and the 
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fco 
fco 



fco 

fc. ;lffiL. y3^pe;ux^^;uANbS 

:7xx;U]-N -(2-X^;U-8-yf^;U-5,6,7,8-7^K5t: 
KPeUK[2,3-d]eU5i^>.5.<;U)T5>(^b^«a 

26)(aiig)*^feigStLr*#fco 

mp. 99-100 deg C 



ethylacetate . 

Extracting water layer with ethylacetate , gathering organic 
layer and washingwith saturated saline it dried with 
magnesiiun sulfate . 

It concentrated, attached on 
[shirikagerukaramulcurcmatogiirafii ] (From 
hexane :ethylacetate =1:1 ethylacetate ). 

Furthermore it attached on 

[shirikagerukaramukuromatogurafii ] (basic silica gel , 
hexane '.ethylacetate ==4:1), it concentrated, recrystallization 
did residue from isopropyl ether and N- [2 - (4 
-chlorophenyl ) sulfaiiyl ) phenyl ] -N- it acquired (2 -ethyl 
-8-methyl -5, 6, 7, 8-1etrahydro pyrido [2 and 3 -d ] 
pyrimidine -5-yl ) amine (compoimd 26 ) (0.1 1 g ) as 
colorless crystal . 

mp.99-100degC 





C22H23N4CISi:Lr 








elemental analysis values 


C22H23N4C1S doing 








Calcd. 


C. 64. 30; 


H, 


5. 64; 


N. 


13. 63. 


Calcd. 


C,64.30; 


H, 


5.64 ; 


N, 


13.63 . 


Found 




C, 64. 04 




H, 


5. 52 


N, 


13. 66. 


Found 




C,64.04 




H, 


5. 52 


N, 


13.66. 



l,81-2.03(2H,m), 2.73(2H,q,J=7.6Hz), 2.99-3. 
28(2H,m), 3.10(3H,s), 4.52-4.60(lH,mX 4.85(1 
H,d,J=6.8Hz), 6.71-6.79(lH,m), 6.83(1 H,d,J=8. 
4Hz), 6.89-6.97(2H,m), 7.10-7.17(2H,m), 7.31- 
7.40(lH,m), 7.50(1 H,dd,J=1.8Hz,7.6Hz), 7.91(1 
H,s). 

[0055] 

mmm 27 

2-X^;U-8-/^;U-7,8-vtKPe'jK[2,3-d]e'J^ 



/-5(6H)-:t>(0.38g)(;)h;UX>S;'S(10ml)lC 

3-(4-:7;u:i-a:7x/^v)Txij>(i.2g)i: p-h;u 
x>x>U7t^>M— 7K*ai|«g(38mg)^Jia*. n mrs 
*fl^il;jitLfco 

-CttttiLfcc 



<siip>l</sup>H-nnir (CDCl<sub>3</sub>, 200MHz );de 

1 .30 (3 H, t, J-7.6HZ ), 1 .81 - 2.03 (2 H, m ), 2.73 (2 H, q, 
J=7,6Hz ), 2.99 - 3.28 (2 H, m ), 3,10(3 H, s ), 4.52 - 4.60 (1 
H, m ). 4.85 (1 H. d, J=6.8Hz ), 6.71 - 6.79 (1 H, m ), 6.83 (1 
H, d, J=8.4Hz ), 6.89 - 6.97 (2 H, m ),7.10 - 7.17 (2 H, m ), 

7.31 • 7.40 (1 H, m ), 7.50 (1 H, dd, J=L8Hz , 7.6Hz ), 7.91 (1 
H,s). 

[0055] 

Working Example 2 7 

(Production of compound 27 ) 

2 -ethyl -8-methyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on 17 hour heating and refluxing it 
made toluene solution (10 ml ) of(0.38 g ) 3 - (4 
-fluorophenoxy ) aniline (1.2 g ) with including 
p-toluenesulfonic acid acid monohydrate (38 mg ). 

Including saturated sodium bicarbonate * water, it extracted 
with ethylacetate . 

You washed organic layer with saturated saline , dried with 
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ilJ^LT^^I- IN 7XK1b:t-KiJ't7A7X;"§;"«(10 
ml).-Th^tKO7^>(5ml)<t:SrD't»5R(2.0g)^ 
jjD^, 70 deg C 1? 6 B#rBl^i*Lfco 



=7tKPt'''Jh*[2,3-d]eU5vl^-5-'(';U)-N-[3-(4- 
7;U:4-P7iy'+->)7i-;U]T5>(-(b^#l 27) 
(0.32g)^7^;U-7TXtLrf&fc, 

'H-NMR(CDCl3,200MHz) 5 1.30(3H,t,J=7.8Hz), 
1.82-2.15(2H,m), 2.73(2H,q,J=7.8Hz), 3.18(3 
H.s), 3.26-3.53{2H,m), 3.79(lH,d,J=6.6Hz), 4.4 
6-4.54(lH,iii), 6.28-6.33(2H.m), 6.36-6.42(lH, 
m), 6.99-7.03(4H,in), 7.12(lH,t,J=8.4Hz), 8.03 
(lH,s). 

[0056] 

m^m 28 
iit-^^ 28 a>m^) 

8-pt5^7U-2-::^pe;u-7,8-ytKae'JK[2,3-d]t° 

'J£v>-5(6H)-:4->(0.35g)(Dh;UX>Jt;'S(10m 
-h;ux:y7.;U7h>K— 7kfnia(32mg)*ljDX., 36 

ml).xh^tKP7'^>(5ml)<i:ffit&l»^{1.7g)$ 
JQS..70 deg C T' 6 B#PB^ti#Lfco 
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potassium carbonate . 

Concentrating, in residue 6 hours it agitated with 70 deg C 1 
Nsodium hydroxide aqueous solution production liquid (10 
ml ), tetrahydrofiiran (5 ml ) with including zinc powder (2.0 
g). 

It filtered solid , separating it did including water and the 
ethylacetate . 

With water one time you washed organic layer with twice , 
saturated saline , driedwith magnesium sulfate . 

It concentrated, attached on 
[shirikagerukaramukuromatogurafii ] (From 
hexane :ethylacetate =1 : 1 ethylacetate). 

Furthennore it attached on 

[shirikagerukaramukuromatogurafii ] (basic silica gel , 
hexane :ethylacetate =2:1 ), concentrating, N- (2 -ethyl 
-8-methyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 -d ] 
pyrimidine -5-yl )-N- it acquired [3 - (4 -fluorophenoxy ) 
phenyl ] amine (compound 27 ) (0.32 g ) as amorphous . 

<sup>l</sup>H-nmr (CDCl<sub>3</sub>, 200MHz );de 
1.30 (3 H, t, J=7.8Hz ), 1.82-2.15 (2 H, m ), 2.73 (2 H, q, 
J=7.8Hz ), 3.18 (3 H, s ), 3.26 - 3.53(2 H, m ), 3.79 (1 H, d, 
J=6.6Hz ), 4.46 - 4.54 (1 H, m ), 6.28 - 6.33 (2 H, m ), 6.36 - 
6.42 (1 H, m ), 6.99 -7.03 (4 H, m ), 7.12 (1 H, t, J=8.4Hz ), 
8.03 (I H, s ). 

[0056] 

Working Example 2 8 
(Production of compound 28 ) 

8 -methyl -2- propyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on 36 hour heating and refluxing it 
made toluene solution (10 ml ) of(0.35 g ) 2 - [ (4 
-chlorophenyl ) thio ] aniline (1 .2 g ) with including 
p-toluenesulfonic acid acid monohydrate (32 mg ). 

Including saturated sodium bicarbonate * water, it extracted 
with ethylacetate . 

You washed organic layer with saturated saline , dried with 

potassium carbonate . 

Concentrating, in residue 6 hours it agitated with 70 deg C 1 
Nsodium hydroxide aqueous solution production liquid (10 
ml ), tetrahydrofiiran (5 ml ) with including zinc powder (1.7 

g). 

It filtered solid , separating it did including water and the 

ethylacetate . 

With water one time you washed organic layer with twice , 
saturated saline , driedwith magnesium sulfate . 
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:6^^)S*SSLr N-[2-((4-^PP7^x-;U)XyU7' 

8--xh^tKPt:«jK[2,3-d]lf U5v>-5-<;U)T5 
>(^b^t?!l 28)(ai7g)^^fei^ai:LT»fco 

mp. 98-99 deg C 

7C*$3^*f1S C23H25N4CIS irLT 



It concentrated, attached on 

[shirikagerukaramukuromatogurafli ] (hexane rethylacetate 
=2:1 ). 

Concentrating, recrysfallization doing residue from hexane 
-isopropyl ether , N- [2 - (4 -chlorophenyl ) sulfanyl ) 
phenyl ]-N- it acquired (8 -methyl -2- propyl -5, 6, 7, 
8-tetrahydro pyrido [2 and 3 -d ] pyrimidine -5-yl ) amine 
(compound 28 ) (0.17 g ) as colorless crystal . 

mp.98-99degC 

elemental analysis values 

C<sub>23</sub>H<sub>25</sub>N<sub>4</sub>ClS doing 



Calcd 






65. 00; 


H, 


5. 93; 


N. 


13. 18. 


Calcd 




c. 


65.00 ; 


H, 


5.93 ; 


N, 


13.18. 


Found 




C. 


64. 74 


H, 


5. 93 


N, 


13. 18. 


Found 




c. 


64. 74 


H, 


5. 93 


N, 


13,18. 



'H-NMR(CDCl3,3O0MHz) d 0.99(3H,t,J=7.5Hz), 
1.73-1.88(2H,m), 1.89-2.01(2H,m), 2.68(2H,t,J 
=7-8Hz), 3.01-3.09(lH,m), 3.09(3H,s), 3.17-3.2 
5(lH,m), 4.53-4.58(lH,m), 4.89(1 H,d,J=7.2Hz), 
6.73-6.78(1 H,m), 6.83(lH,d,J=8.4Hz), 6.90-6. 
97(2H,m), 7.12-7.16(2H,m), 7.33-7,38(lH,m), 
7.50(1 H,dd,J=1.5Hz,7.8Hz), 7.90(lH,s). 

[0057] 

mmm 29 

{it-^m 29 (DMit) 

8->^;U-2-7^Pe;U-7,8-vtKPt°'jK[2,3-d]t'' 
'JSv>-5(6H)-:;i->(0.35g)(7>h;UX>J§;^(10m 
4-(4-<7PP:7x/+->)T:=^'J>(l.lg)i: p-h;U 
X>X>lb7t^>K-7Kfa4«3(32mg)^Jin:^. 22 BtPsT 

iSaiLT^^Ffc IN 7KK^b:^h'J't7A7K5§ja(10 

ml).^h^tKP3?^>(5ml)^St{}t»3^(1.7g)* 

:^jp;^. 70 deg c 6 mrsmwLfzo 

fco 



0.99 (3 H, t, J=7.5Hz ), 1 .73 - 1 .88 (2 H, m ), 1 .89 - 2.0 1 (2 H, 
m ), 2.68 (2 H, t, J=7.8Hz ), 3.01 -3.09 (1 H, m ), 3.09 (3 H, 
s ), 3.17 - 3.25 (1 H, m ), 4.53 - 4.58 (1 H, m ), 4.89 (1 H, d, 
J=7.2Hz ), 6.73 - 6.78(1 H, m ), 6.83 (1 H, d, J=8,4Hz ), 6.90 
- 6.97 (2 H, m ), 7.12 - 7.16 (2 H, m ), 7.33 - 7,38 (1 H, m), 
7.50 (1 H, dd, J=1.5Hz , 7.8Hz ),7,90 (1 H, s ). 

[0057] 

Working Example 2 9 
(Production of compound 29 ) 

8 -methyl -2- propyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on 22 hour heating and refluxing it 
made toluene solution (10 ml ) of(0.35 g ) 4 - (4 
-chlorophenoxy ) aniline (1.1 g ) with including 
p-toluenesulfonic acid acid monohydrate (32 mg ), 

Including saturated sodium bicarbonate water, it extracted 
with ethylacetate . 

You washed organic layer with saturated saline , dried with 
potassium carbonate . 

Concentrating, in l esidue 6 hours it agitated with 70 deg C 1 

Nsodium hydroxide aqueous solution production liquid (10 
ml ), tetrahydrofuran (5 ml ) with including zinc powder (1.7 

g)- 

It filtered solid , separating it did including water and the 
ethylacetate . 

With water one time you washed organic layer with twice , 
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;U=l:l)(Zi^Lfco 

SLrN-[4-(4-^pp:7xy^v):7xx>ix]-N -(8- 

y ^;U-2-:?P t'';U-5,6,7,8-^ t KP e 'J K[2,3- 
d]\Z^J^\yy-5-^)\.)T^>(it^m 29)(0.38g)^ 

mp. 126-127 deg C 



saturated saline , driedwith magnesium sulfate . 

It concentrated, attached on 

[shirikagerukaramukuromatogurafii ] (From 

hexane :ethylacetate =2:1 hexane :ethylacetate =1:1 ). 

Concentrating, recrystallization doing residue from isopropyl 
ether , N- [4 - (4 -chlorophenoxy ) phenyl ]-N- it acquired (8 
-methyl -2- propyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 -d ] 
pyrimidine -5-yI ) amine (compound 29 ) (0.38 g ) as 
colorless crystal . 

mp.l26-127degC 





C23H25N40Cli:Lr 








elemental analysis values 


C23H25N40C1 doing 








Calcd. 


C, 67. 55; 


H, 


6. 16; 


N. 


13. 70, 


Calcd. 


C,67.55; 


H, 


6.16 ; 


N, 


13.70. 


Found 




C. 67. 47 




H, 


6. 07 


N, 


13. 61. 


Found 




C,67.47 




H, 


6. 07 


H 


13.61 . 



'H-NMR(CDCl3,200MHz) 6 1.00(3H,t,J=7.4Hz), 
1.71-1.90(2H,m), 1.92-2. 16(2H,m), 2.69(2H,t,J 
=7.4Hz), 3.19(3H,s), 3.28-3,56(2H,m), 3,65(1 
H,d,J=6.6Hz), 4.47-4.55(1 H,m), 6-64-6.70(2H, 
m), 6.83-6.93(4H,m), 6.95-7.26(2H.mX 8,06(1 
H,s). 

[0058] 

mmm 30 

{it^^ 30 <Dm&) 

8-y^yU-7,8-vtKPeUK[2,3-d]e'JSv>-5(6 
H)-7f->(0,36g)(Dh;UX>?t;^(10ml)|C M'-t^ 
x:::;U-3-T^>(l.lg)<!: p-h;Ux>x;U7tx>^— 

7KRi*^(42mg)^iiD^s 12 mmi^umM^iLtzo 

'mf^Lm^iZ IN 7KK^b^h'J'^A7KJ§;'S(10 
ml).^h^t:KP:?^>(5ml)<bSfp'<»3R(2.2g)$ 

in^. 70 deg c 6 mrs^nLtzo 

fco 



<sup>l</sup>H-nmr (CDCl<sub>3</sub>, 200MHz);de 
1.00 (3 H, t, J=7.4Hz ), 1.71 - 1.90 (2 H, m), 1.92-2.16(2 H, 
m ), 2.69 (2 H, t, J=7.4Hz ), 3. 19(3 H, s ), 3.28 - 3.56 (2 H, 
m ), 3.65 (1 H, d, J-6.6Hz ), 4.47 - 4.55 (1 H, m ), 6.64 - 6.70 
(2 H, m ), 6.83 -6.93 (4 H, m ), 6.95 - 7.26 (2 H, m ). 8.06 (1 
H,s). 

[0058] 

Working Example 30 
(Production of compound 30 ) 

8 -methyl -7, 8-dihydro pyrido [2 and 3 -d ] pyrimidine -5 (6 
H ) -on 12 hour heating and refluxing it made toluene solution 
(10 ml ) of(0.36 g ) 1, r -biphenyl -3- amine (1.1 g ) with 
including p-toluenesulfonic acid acid monohydrate (42 mg ). 

Including saturated sodium bicarbonate * water, it extracted 
with ethylacetate , 

You washed organic layer with saturated saline , dried with 
potassium carbonate . 

Concentrating, in residue 6 hours it agitated with 70 deg C 1 
Nsodium hydroxide aqueous solution production liquid (10 
ml ), tetrahydrofiiran (5 ml ) with including zinc powder (2.2 

g). 

It filtered solid , separating it did including water and the 
ethylacetate . 
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— ;i/=10:l)fc-(tLfco 

Lr N-[i,r-t::7xzi;u].3-^;u-N -(8-y^;u-5, 

6,7,8-7^h^tKPIf' JK[2,3-d]t'''J^V>-5--f;U) 
T^Z^at^^ 30)(0.30g)^^fe$SS<tLX# 

fco 

mp. 164-165 deg C 



With water one time you washed organic layer with twice , 
saturated saline , driedwith magnesium sulfate . 

It concentrated, attached on 

[shirikagerukaramxikuromatogurafii ] (From 

hexane rethylacetate =1:1 ethylacetate :ethanol=10:l ). 

Concentrating, recrystallization doing residue from hexane 
-ethylacetate , N- [1, 1' -biphenyl ]- 3 -yl -N- it acquired (8 
-methyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 -d ] pyrimidine 
-5-yl ) amine (compound 30 ) (0.30 g ) as colorless crystal . 

mp.l64-165degC 





C20H20N4 tLX 
















elemental analysis values 


C20H20N4 doing 
















Calcd. 


C. 75. 92; 


H, 


6. 3 


7; 


N. 


1 


7. 


71. 


Calcd. 


C,75.92; 


H, 


6. 3 


7; 


N, 


1 


7. 


71. 


Found 




C, 75. 81 


H. 


6. ?. 


4 


N. 


1 


7. 


76. 


Found 




C,75.81 


H, 


6. 2 


4 


N, 


1 


7. 


76. 



'H-NMR(CDCl3,200MHz) d 1.98-2.25(2H,m), 
3.19(3H,s), 3.33-3.60(2H,m), 3.82(1 H,d,J=7.0H 
z), 4.61-4.69(lH,m), 6.66-6.71(lH,m), 6.88(1 
H,t,J=1.8Hz), 6.97-7,02(lH,m), 7.29(lH,t,J=8.0 
Hz), 7.35-7.47(4H,m), 7.53-7.59(2H,m), 8.14(1 
H,s), 8.52(lH,s). 

[0059] 

7,8-vtKneUK[2,3-d]eU5i^:^.5(6H)-7|->(0. 
35g)(Dh;UX>?§;'$(10ml)fC 2-(37xx;u^7|-)T 
xij>(L4g)i: p-K;ux>x;U7h>M-7K?a!f^(4 

Ji.HILT?S^?lc IN 7K^1b^hg^A7K?g;1^(iO 
ml).^h^tKP3?^>(5ml)ci:Sta«}5(^(2.4g)^ 

jpx.. 70 deg c 6 msmnLtzo 



<sup>l</sup>H-nmr (CDCl<sub>3</sub>, 200MHz );de 
1.98 - 2.25 (2 H, m ), 3.19 (3 H, s ), 3.33 - 3.60 (2 H, m ), 
3.82 (1 H, d, J=7.0Hz ), 4.61 -4.69 (1 H, m ), 6.66 - 6.71 (1 H, 
m ), 6.88 (I H, t, J=1.8Hz ), 6.97 - 7.02 (1 H, m ), 7.29 (1 H, t, 
J=8.0Hz ), 7.35 - 7.47(4 H, m ), 7,53 - 7.59 (2 H, m ), 8.14 (1 
H, s ), 8.52 (1 H, s ). 

[0059] 

Working Example 3 1 
(Production of compound 31) 

7 and 8 -dihydro p5mdo [2 and 3 -d ] pyrimidine -5 (6 H ) -on 
26 hour heating and refluxing it made toluene solution (10 
ml ) of (0,35 g ) 2 (phenyl thio ) aniline (1 -4 g ) with 
including p-toluenesulfonic acid acid monohydrate (45 mg ). 

Including saturated sodium bicarbonate * water, it extracted 
with ethylacetate . 

You washed organic layer with satiuated saline , dried with 
potassium carbonate . 

Concentrating, in residue 6 hours it agitated with 70 deg C 1 
Nsodium hydroxide aqueous solution production liquid (10 
ml ), tetrahydrofuran (5 ml ) with including zinc powder (2,4 

g). 

It filtered solid , separating it did including water and the 



Page 108 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No, 6,490,548; Pat. Pending Ser. No. 10/367,296) 



JP2003321472A 



2003-11-11 



— jU=10:l)lCf*Lfcc 



tKae'JK[2,3-d]e''J5v>-5-^jU)TS>(<b^ 

4^ 31)(60rag)^^fe^a^Hi:LT:»fco 
mp. 159-161 deg C 



ethylacetate . 

With water one time you washed organic layer with twice , 
saturated saline , driedwith magnesium sulfate . 

It concentrated, attached on 

[shirikagerukaramukuromatogurafii ] (From 

hexane rethylacetate =1:1 ethylacetate :ethanol=10:l ). 

It concentrated, recrystallization did residue from ether and 
N- [2 - (phenyl sulfanyl ) phenyl ] -N- it acquired (5, 6, 7 and 
8 -tetrahydro pyrido [2 and 3 -d ] pyrimidine -5-yl ) amine 
(compound 3 1 ) (60 mg ) as colorless crystal . 

mp.l59-161degC 





C19H18N4S-0. 1H20i:LT 






elemental analysis values 


C19H18N4S*0.1 H20 doing 






Calcd. 


C. 67. 87; 




H. 5. 46; 


N. 


16. 66. 


Calcd. 


C,67.87; 




H,5.46; 


N, 


16.66 . 


Found 




C, 67. 90 




H. 5. 15 


N. 


16. 36. 


Found 




C,67.90 




H,5.15 


N, 


16.36 . 



*H-NMR(CDCl3,300MHz)<5l.92-1.97(2H,m), 
3.16-3.23(lH,m), 3.30-3.34(lH,m), 4.58-4.63(1 
H,m), 4.97(1 H,d,J=7.5Hz), 5.41(lH,brs), 6.76- 
6.85(2H,m), 7.01-7.04(2H,m), 7.10-7.22(3H,m), 

7.34-7.39(1 H,m), 7.56(1 H,dd,J-1.5Hz,7.5Hz), 
7.92(lH,s), 8.38(lH,s). 

[0060] 

mmm 32 

(it^^ 32 (DSit) 

7,8-vtKPe'JK[2,3-d]e'JSv>-5(6H)-;?|->(0. 
35g)(DhyUX>J§?S(10ml)lC 2-[(4->7PP:7i^ 
'J>(1.7g)<t p-h>lUX>X^U7t^>K 
— 7KfOifel(45mg)^J]n;S.. 27 B#F0^ijngfiil3SLfco 

mmLxm^iz IN 7mit't\-')^i^7Kmmio 

ml).^h^tKP:7^>(5ml)<!:ffil&t»^(2.4g)^ 
ilU?L. 70 deg C 6 ^HtSif Lfco 



<sup>l</sup>H-nmr {CDCl<sub>3</sub>, 300MHz );de 
1.92- 1.97 (2 H,m), 3.16 -3.23(1 H, m ), 3.30 - 3.34 (1 H, 
m ), 4.58 -4.63 (1 H, m ), 4,97 (1 H, d, J=7.5Hz ), 5.41 (1 H, 
brs ), 6.76 - 6.85 (2 H, m ), 7.01 - 7.04 (2 H, m ), 7.10 - 7.22(3 
H, m ), 7.34 - 7.39 (1 H, m ), 7.56 (1 H, dd, J=l .5Hz , 7.5Hz ), 
7.92 (1 H, s ), 8.38 (1 H, s ). 

[0060] 

Working Example 32 
(Production of compound 32 ) 

7 and 8 -dihydro pyrido [2 and 3 -d ] pyrimidine -5 (6 H ) -on 
27 hour heating and re fluxing it made toluene solution (10 
ml ) of (0.35 g ) 2 - [ (4 -chlorophenyl ) thio ] aniline (1 .7 g ) 
with including p-toluenesulfonic acid acid monohydrate (45 
mg ). 

Including saturated sodiiun bicarbonate * water, it extracted 
with ethylacetate . 

You washed organic layer with saturated saline , dried with 
potassium carbonate . 

Concentrating, in residue 6 hours it agitated with 70 deg C 1 
Nsodium hydroxide aqueous solution production liquid (10 
ml ), tetrahydrofiiran (5 ml ) with including zinc powder (2.4 

g)- 
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tZo 

— ;U-10:l)(C#Ltro 

X N-[2-((4-^^PP37x-;U)X;U:77'— ;U)77x— 
JU]-N -(5,6,7,8-i^ t K □ e 'J K[2,3-d]e U 5 v 

mp. 142-145 deg C 



It filtered solid , separating it did including water and the 
ethylacetate . 

With water one time you washed organic layer with twice , 
saturated saline , driedwith magnesium sulfate . 

It concentrated, attached on 

[shirikagerukaramukuTomatogurafii ] (From 

hexane : ethylacetate "1:1 ethylacetate :ethanol =10:1 ). 

It concentrated, recrystallization did residue from hexane 
-ether and N- [2 - (4 -chlorophenyl ) sulfanyl ) phenyl ] -N- it 
acquired (5, 6, 7 and 8 -tetrahydro pyrido [2 and 3 -d ] 
pyrimidine -5-yl ) amine (compound 32 ) (40 mg ) as 
colorless crystal . 

mp.l42-145degC 





C19H17N4CIS-0. 1H20(hLr 






elemental analysis values 


C19H17N4C1S*0.1 H20 doing 






Calcd. 


C, 61. 56; H, 


4. 68; 


N, 


15. 1 


1. 


Calcd. 


C,61.56;H, 


4.68 ; 


N, 


15. 1 


1. 


Found 




C, 61. 67 


; H. 


4 50 




N, 


14. 8 


7. 


Found 




C,61,67 


;H, 


4. 50 




N, 


14.8 


7. 



^H-NMR(CDCl3,200MHz) 5 1.91-2.05(2H,m), 
3.13-3.26(lH,m), 3.34-3,42(1 H,m), 4.58-4.67(1 
H,m), 4.97(1 H,d,J=7.4Hz), 5.42(1 H,brs), 6.74- 
6.97(4H,m), 7.13-7.19(2H,m), 7,38(lH,dt,Jd=l • 
8Hz,Jt=8.6Hz), 7.52(lH,dd,J=1.8Hz,7.6Hz), 8.0 
0(lH,s), 8.41(lH,s). 

[0061] 

mmm 33 

iit^^ 33 CDSit) 

5-^ P P tf 'J K[2,3-d] U ^ v>(0. 1 2g)<!: 2-(7'xii 
;i/^7t-)T-'J>(0.73g)CDX^y— ;U;t;'iS(10ml) 
IZ 4N ^^(i^Kx^VUjgj'S, 0.36ml)^lia^. 50 

deg c -e 2 B#ra*nl^Lfco 
Lfco 



<sup>l</sup>H-nmr (CDCl<sub>3</sub>, 200MHz );de 
1.91 - 2.05 (2 H, m ), 3.13 - 3.26 (1 H, m ), 3.34 - 3.42 (1 H, 
m ), 4,58 -4.67 (1 H, m ), 4.97 (1 H, d, J=7.4Hz ), 5.42 (1 H, 
brs ), 6.74 - 6.97 (4 H, m ), 7.13 - 7.19 (2 H, m ), 7.38 (1 H, 
dt, J<sub>d</sub>==1.8Hz , J<sub>t</sub>=8.6Hz ),7.52 (1 
H, dd, J=l .8Hz , 7.6Hz ), 8.00 (1 H, s ), 8.41 (1 H, s ). 

[0061] 

Working Example 33 
(Production of conipoiuid 33 ) 

5 -chloro pyrido [2 and 3 -d ] pyrimidine (0.12 g ) with 2-2 
hours it heated to cthanol solution (10 ml ) of(phenylthio ) 
aniline (0.73 g ) with 50 deg C including 4 Nhydrochloric 
acid (ethylacetate solution , 0,36ml ). 

separating it did including saturated sodium bicarbonate * 
water and ethylacetate . 

With water one time you washed organic layer with twice , 
saturated saline , driedwith magnesium sulfate . 

It concentrated, attached on 

[shirikagerukaramukuromatogurafii ] (From ethylacetate 
ethylacetate .ethanol =10:1 ). 
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;1i^L.n-[2-(3'x-;ux;1/:7t::^;L/)^x— ;u]-N 
-e'JK[2,3-d]e"jSv>-5-^;uy5>(^b^!t«g 3 

•H-NMR(CDCl3,300MHz) 6 7.09(lH,d,J=5.4H 
z), 7.18-7.29(6H,m), 7.47-7.52{2H,m), 7,59(1 
H,dd,J=1.5Hz,8JHz), 7.68(1 H,dd,J-1.5Hz,7.5H 
z), 8.83(1 H,dJ=5.4Hz), 9.19(lH,s), 9.42(lH,s). 



[0062] 

mmm 34 
(it^m 34 (Dffiig) 

8->T;i/-2-;^pe;u-7,8-vtKpeuK[2,3-d]e 

U5i^>-5(6H)->f>(0.21g)(Dh>'U3:>J§;1S(5ml) 

iz 4-[(3,5--::;3?x— ;u-iH-t"^y— 

;U]TniJ>(0.49g)<t p-h;Ux>x;U7lN>^— 7K 

;m«SLr5*^l:: IN 7KM^b:M-'J't?A7X5S;'«(5m 
i).7^h^tKp:75>(3mi)i:ffitSia*(i.0g)$in 

7L. 70 deg C 6 0#ra«jf Lfco 



fee 

^SJI^TKT* 2 [El. fia«l:fetg7XT* 1 IElgtl^. fig 
SffiL. xh^tKP:7^>(5ml)i:»7KP/N^M 

(o.i5g)^ jn^. 1 mmmm^Ltzo 



*^)1^7K-t? 2 [Hi. tS«]:tit7XT* 1 iHlStL^. fiSE 

i^u*y;u*)v-^^pvh^f^:7>r— (-^*-y->:» 

Mx^;U=l:l)[C{^Lfro 

;S*iL.N-[4-((3,5-v:7x^;u-iH-e^v/— ;u-i- 
^;u)7'5^;u)'7xzi;u]-N -(8-7t5^;u-2-'::^pe;u- 

5,6,7,8-^h^tKPeUK[2,3-d]e'jSv>-5--r 
^U)TS>(1b'&J|«3 34)(50mg)^7^;U:77'X<!:L 

'H-NMR(CDCl3,200MHz) d 0.98(3H,t,J=7.4Hz), 
1.74-1.85(2H,m), 1 .89-2.1 0(2H,m), 2.64-2.72 
(2H,m), 3.17(3H,s), 3.24-3.50(2H,m), 3.69(1H, 
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It concentrated, N- [2 - (phenyl sulfanyl ) phenyl ] -N- pyrido 
it acquired [2 and 3 -d ] pyrimidine -S-ylamine (compound 
33 ) (0.23 g ) as amorphous . 

<sup>l</sup>H-nmr (CDCl<sub>3</sub>, 300MHz );de 
7.09 (1 H, d, J=5.4Hz ), 7.18 - 7.29 (6 H, m ), 7.47 - 7.52 (2 
H, m ), 7.59 (1 H, dd, J=1.5Hz , 8.1Hz ), 7.68(1 H, dd, 
J=1.5Hz , 7.5Hz ), 8.83 (1 H, d, J-5.4Hz ), 9.19 (1 H, s ), 9.42 
(lH,s). 

[0062] 

Working Example 34 
(Production of compound 34 ) 

8 -methyl -2- propyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on 22 hour heating and refluxing it 
made toluene solution (5 ml ) of(0.21 g ) 4 - [ (3 and 5 
-biphenyl -IH-pyrazole -1- yl ) methyl ] aniline (0.49 g ) with 
including p-toluenesulfonic acid acid monohydrate (19 mg ). 

Including saturated sodium bicarbonate * water, it extracted 
with ethylacetate . 

With water one time you washed organic layer with twice , 
saturated saline , driedwith potassium carbonate . 

Concentrating, in residue 6 hours it agitated with 70 deg C 1 
Nsodium hydroxide aqueous solution production liquid (5 
ml ), tetrahydrofuran (3 ml ) with including sane powder (1 .0 
g)- 

It filtered solid , separating it did including water and the 
ethylacetate . 

With water one time you washed organic layer with twice , 
saturated saline , driedwith magnesium sulfate . 

It concentrated, 1 hour heating and refluxing it did 
tetrahydrofuran (5 ml ) with including succinic anhydride 
(0.15 g). 

It concentrated, separating it did including water and 
ethylacetate . 

With water one time you washed organic layer with twice , 
saturated saline , driedwith magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] 
(hexane : ethylacetate =1:1 ). 

It concentrated, N- [4 - (3 and 5 -biphenyl -IH-pyrazole -1- 
yl ) methyl ) phenyl ] -N- it acquired (8 -methyl -2- propyl -5, 
6, 7, 8-tetrahydro pyrido [2 and 3 -d ] pyrimidine -5-yl ) 
amine (compound 34 ) (50 mg ) as amorphous . 

<sup>l</sup>H-nmr (CDCl<sub>3</sub>, 200MHz );de 
0.98 (3 H, t,J=7.4Hz), 1.74- 1.85 (2 H,m), 1.89 - 2.10 (2 H, 
m ), 2.64 - 2.72 (2 H, m ),3.17 (3 H, s ), 3.24 - 3.50 (2 H, m ), 
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brs), 4.50(lH,brs), 5.28(2H,s), 6,57(2H,d,J=8.8 
Hz), 6.63(lH,s), 6.99(2H,d,J=8,8Hz), 7.28-7.45 
(4H,m), 7.84-7.89(2H,m), 8.02(1 H,s). 

[0063] 

mmm 35 

iit^m 35 (Dtiaft) 

8->T;u<2-:/pe;u-7,8-vtKpe'JK[2,3-d]e 

U^V>-5(6H)-:?|->(0.35g)CDh;UX>5§;'g(10m 

4-(6->^;ix-i,3-^>i/^TV'— ;u-2-<;u):7 

. fi]itai(32mg)sjp:s..22 msi)Qmm^Ltco 

iiSiiSLr?I$lc IN ymit^^'J'yAjKmmio 
ml). ^K^tKP >'^>(5ml)i:Srp't»^(l.7g)* 

*n^. 70 deg eve mmm^Lfzo 

2i$eLs h^tKP3?^>(10ml)i:^*3/N^7S 
(0.25g)$ JJP^. 1 B#FBlJjPjiaS3itLfco 

IN 7jc^<b:J-h'J't7A*?§5«<bWKx^i'U**P^ 
TtbN'SL. *^Jl*7X-t? 2 liI.tS?P:^m7KT* 1 

KX5^;U=l:l)|C#Lfco 

;SiliL. ?^^^<v:^pe;ux-^ju;b^t,S$g0^ 
Lr 8-->«^;u-N-[4-{6-y^;u-i,3-^>y^Ti/— 

;U-2-l';U)3?xzi;U]-2 -:^P e;U-5,6,7,8-irh^t 
KPeUK[2,3-d]eU5v;>-5-7S>«b^1*l 35) 
(0.19g)^*fe$gS<b:LTt#fco 

tnp, 174 deg C 



3.69 (1 H, brs ), 4.50 (1 H, brs ), 5.28 (2 H, s ), 6.57 (2 H, d, 
J=8.8Hz ), 6,63 (1 H, s ),6.99 (2 H, d, J=8,8H2 ), 7.28 - 7,45 
(4 H, m ), 7.84 - 7.89 (2 H, m ), 8.02 (1 H, s ). 

[0063] 

Working Example 35 
(Production of compound 35 ) 

8 -methyl -2- propyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on 22 hour heating and refluxing it 
made toluene solution (10 ml ) of(0.35 g ) 4 - (6 -methyl -1,3- 
benzothiazole -2- yl ) phenyl amine (0.61 g ) with including 
p-toluenesulfonic acid acid monohydrate (32 mg ). ' 

Including water, it extracted with ethylacetate . 

You washed organic layer with saturated saline , dried with 
potassium carbonate . 

Concentrating, in residue 6 hours it agitated with 70 deg C 1 
Nsodium hydroxide aqueous solution production liquid (10 
ml ), tetrahydrofiiran (5 ml ) with including zinc powder (1.7 
g). 

It filtered solid , separating it did including water and the 
ethylacetate , 

With water one time you washed organic layer with twice , 
saturated saline , driedwith magnesium sulfate . 

It concentrated, 1 hour heating and refluxing it did 
tetrahydrofiiran (10 ml ) with including succinic anhydride 
(0.25 g). 

separating it did including 1 Nsodium hydroxide aqueous 
solution production liquid , and ethylacetate with water the 
one time washed organic layer with twice , saturated saline , 
dried with magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] 
(hexane :ethylacetate =1:1 ). 

It concentrated, recrystallization did residue from isopropyl 
ether and 8 -methyl -N- [4 - (6 -methyl -1,3- benzothiazole 
-2- yl ) phenyl ] - 2 -propyl -5, 6, 7, 8-tetrahydro pyrido it 
acquired [2 and 3 -d ] pjoimidine -5-amine (compoimd 35 ) 
(0.19 g ) as colorless crystal . 

mp.l74degC 





C25H27N5S<tLr 










elemental analysis values 


C25H27N5S doing 


Caicd. 


C. 69. 90; 


H. 


6. 34: 


N. 


16. 30. 
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Calcd. 


C,69.90; 


H, 


6.34; 


N, 


16.30. 


Found 




C. 69. 65 


H. 


6. 20 


N. 


16. 22. 


Found 




C,69.65 


H, 


6. 20 


N, 


16.22 . 



*H-NMR(CDCl3,300MHz) 6 1.00(3H,t,J=7.2Hz), 
. 1.75-1.87(2H,m), 1 .96-2.06(lH,m), 2,12-2.22 
(lH,m), 2,48(3H,s), 2.70(2H,t,J=7.8Hz), 3.20(3 
H,s), 3.33-3.39(lH,m), 3.44-3.53(1 H,in), 4.12 
(lH,brs), 4.64(lH,brs), 6.72(2H,d,J=8.7Hz), 7,2 
4-7.27(lH,m), 7.65(lH,s), 7.85-7.95(3H,m), 8. 
06(lH,s). 

[0064] 

^MiSi 36 

Ob^«o 36 omm 

2,8-vyT;U-N-[2-(7?Ji— ;i'^:i-)3?x-;U]-5,6,7, 
8-^h^tKPe'JK[2,3-d]e'JSv>-5-T^>(<b 
^!|^3)(95mg)^.+^yU*^A(CHIRALCEL O 
J. ^^-tJ->:X^/-yU=85:15)(Z^^L. 
i^(it^^ 36)(44mg. >99%ee)^;ttttifelitLr4# 

fco 

SS5feSttaiS(Shodex OR-2.;lflS;fi?*470nm) 

'H-NMR X^^?h;Hi<b^«0 3 ir-BtLfcc 
[0065] 

37 

«t^1«3 37 

2,8-V>^^;U-N-[2-(:7x-;U5^7|-):7x-;U]-5,6,7, 
8-T-h^tKPe'JK[2,3-d]eUSv>-5-T^>(^b 
^!|«g3)(95mg)^.^^;U*=5A(CHIRALCEL O 
J. ^*tl->:X5iy-;U=85:15)fZ#L. 3fe^att 
<*(^b^!ta 37)(41mg. >99%ee)^atti|«li:Lr 

fco 

JSE3tJtfilil3§f(Shodex OR-2wli|^;jSS470nin) 
lcTli£3fe14^ »ISLfci:Z?>. (+):^ra^^Lfco 

'H-NMR x^^h;Hi^b^Jfei 3 <b:-SjLfco 

[0066] 

*Jl6ff!l38 

iit^m 38 (DSii) 

2.>^;U-7,8-vtKaeUK[2,3-d]e'JHv>-5(6 
H)-;j->(0,50g)CDK>UX>;^;'a(15ml)lC 2-[(3-'^ 
PP:7xx;u)^^]7xiJ>(2.2g)i: p-h;UX>X 



<sup>l</siip>H-nmr (CDCl<sub>3</sub>, 300MHz );de 
1.00(3 H, t, J=7.2Hz), 1.75 - 1.87 (2 H, m ), 1.96-2.06(1 H, 
m ), 2.12 - 2.22 (1 H, m ),2.48 (3 H, s ), 2.70 (2 H, t, 
J=7.8Hz ), 3.20 (3 H, s ), 3.33 - 3.39 (1 H, m ), 3.44 - 3.53 (I 
H, m ), 4.12 (1 H, brs ),4.64 (1 H, brs ), 6.72 (2 H, d, 
J-8.7HZ ), 7.24 - 7.27 (1 H, m ), 7.65 (1 H, s ), 7.85 - 7.95 (3 
H, m ), 8.06 (1 H, s ). 

[0064] 

Working Example 36 
(Production of compound 36 ) 

2 and 8 -dimethyl -N- [2 - (phenylthio ) phenyl ] - 5, 6, 7 and 
8 -tetrahydro pyrido [2 and 3 -d ] pyrimidine -5 -amine 
(compound 3 ) (95 mg ), itattached on chiral colunm 
(Chiralcel OJ, hexane :ethanol =85:15 ), it acquired optical 
isomer (compound 36 ) (44 mg , >99%ee ) as oil . 

When optical rotation was measured with optical rotation 
detector (Shodex OR-2, measurement wavelength 470nm ), 
(-) direction was shown. 

<sup>l</sup>H~nmr spectrum agreed with compoimd 3. 
[0065] 

Working Example 37 
(Production of compound 37 ) 

2 and 8 -dimethyl -N- [2 - (phenylthio ) phenyl ] - 5, 6, 7 and 
8 -tetrahydro pyrido [2 and 3 -d ] pyrimidine -5-amine 
(compound 3 ) (95 mg ), itattached on chiral column 
(Chiralcel OJ, hexane lethanol =85:15 ), it acquired optical 
isomer (compound 37 ) (41 mg , >99%ee ) as oil . 

When optical rotation was measured with optical rotation 
detector (Shodex OR-2, measurement wavelength 470nm ), 
(+) direction was shown. 

<sup>l</sup>H-nmr spectrum agreed with compound 3. 
[0066] 

Working Example 38 
(Production of compound 38 ) 

2 -methyl -7, 8-dihydro pyrido [2 and 3 -d ] pyrimidine -5 (6 
H ) -on 24 hour heating and refluxing it made toluene solution 
(15 ml ) of(0.50 g ) 2 - [ (3 -chlorophenyl ) thio ] aniline (2.2 
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imt^LXm^lz IN 7jcK<b:hK«J'l7A7K;-g;-«(15 
ml). Th^tKa-7^>(8ml)t3EI8l»5|5(3.1g)* 
APtL. 70 deg C T* 3 ^FbI^*^ Lfco 

=&«S^7K-e 2 [Hi. tSfP:^iS7K-^ 1 HljSfelV 

LT N-[2-((3-'5'P P7x^;U);?>^U37t— ;U)37x^ 
;U]-N -(2-pt^;U-5,6,7,8--7=- h^t KP t° 'J K[2,3- 
d]eiJ5-:>>-5-'f;U)T5X<b^*& 38)(0.12g)^ 

mp. 185-186 deg C 



g ) wift including p-toluenesulfonic acid acid monohydrate 

(58 mg ). 

Including saturated sodium bicarbonate * water, it extracted 
with ethylacetate . 

You washed organic layer with saturated saline , dried with 
magnesium sulfate . 

Concentrating, in residue 3 hours it agitated with 70 deg C 1 
Nsodium hydroxide aqueous solution production liquid (IS 
ml ), tetrahydrofiu'an (8 ml ) with including zinc powder (3.1 
g). 

It filtered solid , sepamting it did including water and the 
ethylacetate . 

With water one time you washed organic layer with twice , 
saturated saline , driedwith magnesium sulfate . 

It concentrated, attached on 

[shirikagerukaramukuromatogurafti ] (ethanol :ethylacetate 
=1:10). 

It concentrated, recrj^stallization did residue from isopropyl 
ether and N- [2 - (3 -chlorophenyl ) sulfanyl ) phenyl ] -N- it 
acquired (2 -methyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 -d ] 
pyrimidine -5-yl ) amine (compound 38 ) (0.12 g ) as 
colorless crystal . 

mp.l85-186deg C 





C20H19N4CIS-O. 1 EtOAc<tLT 




elemental analysis values 


C20H19N4C1S*0.1 EtOAc doing 




Calcd. 


C. 62. 55; H, 


5. 09; 


N. 


14 


. 30. 


Calcd. 


C,62,55;H, 


5.09; 


N, 


14 


.30. 


Found 




C. 62. 56 




5. 30 




N. 


14 


. 02. 


Found 




C,62.56 


;H, 


5. 30 




N, 


14 


. 02. 



*H-NMR{CDCl3,200MHz) <5 1 .84-2.02(2H,m), 
2.45(3H,s), 3.10-3.44(2H,m), 4.57-4.65(lH,m), 
4.92(1 H,d,J=7.4Hz), 5.67(1 H,brs), 6.75-6.95(4 
H,m), 7.05-7.1 5(2H,m), 7.35-7.43(lH,m), 7.52 
(lH,dd,J=1.4Hz,7.4Hz), 7.94(lH,s). 

[0067] 

mmm 39 
nt^^ 39 (omm) 

OL^Ji. (2->5^^^-5-7^^V-6,7-i^tK□tfUK[2, 
3-d]eUSv>-8(5HM;b)7-tri^— K0.22g)(Dh 



<sup>l</sup>H-nmr (CDCI<sub>3</sub>, 200MHz );de 
1.84 - 2.02 (2 H, m ), 2.45 (3 H, s ), 3.10 - 3.44 (2 H, m ), 
4.57 - 4.65 (1 H, m ),4.92 (1 H, d, J=7.4Hz ), 5.67 (1 H, brs ), 
6.75 - 6.95 (4 H, m ), 7,05 - 7. 15 (2 H, m ), 7.35 - 7.43 (1 H. 
m ), 7.52(1 H, dd, J=1.4Hz , 7.4Hz ), 7.94 (1 H, s ). 

[0067] 

Working Example 39 
(Production of compound 39 ) 

35 hour heating and refluxing it made toluene solution (5 ml ) 
of ethyl (2 -methyl -5-oxo -6, 7-dihydro pyrido [2 and 3 -d ] 
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;Ux:>J§;^(5ml)lC2-(:7x-;UT;?|-)T^'j>(0.5 
3g)t p-h;UX>x;U/1>>^-7Kft3!|*I(8mg)^J!ia 

Mx^;U=l:10)lc^*Lfco 

L.O deg C -C7k^^b'J^'i?AT;USxH7A{23 

Lfco 

SJSSLT^^fc IN 7KK^b:hhg't7A7K?g5S(4m 
l).-xh^t:KP:7^>(2ml)i:ffiiSt»a^(0.3g)^Jia 

X.. 70 deg c 6 msmwLtzo 



fco 

^^^^7KT* 2 tafP:ft^7k'e 1 [elgttv fiS 
-/-;U:PKx^jU=l:10)l::{^Lfco 



iljeL.2-[2-y^;u-5-(2-(:73:x;u:7.>u:7T~;u) 

TXijy)-6,7-i;tKPe'JK[2,3-d]e'jSv>-8(5 

HW;i/]x^y— ;^(^b-&^a 39)(60mg)$;StfciKg 

'H-NMR(CDCl3,200MHz) ^ 1 .87-2.03(2H,m), 
2.45(3H,s), 3.07-3. 33(2H,m), 3.47-3.8 l(4H,m), 
4.5-4.6(lH,m), 4.92(lH,d,J=7.8Hz), 6.73-6.81 
(lH,m), 6.81(lH,d,J=8.0Hz), 6.99-7.03 (2H,m), 
7.07-7.23(3H,in), 7.31-7.40(lH.m), 7.54(lH,dd, 
J-1.4Hz,7.8Hz), 7.86(1 H,s). 

[0068] 

HJSffiJ 40 

{it^^ 40 CO^jS) 

2- (v7«^;uTSy)-8->T;u-7,8-vtKpe'JK[2, 

3- d]eU5S?>-5(6H)-:i->(0.31g)a>K;UX>j§JS 
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pyrimidine -8 (5 H ) -yl ) acetate (0.22 g ) 2 - (phenylthio ) 
aniline (0.53 g ) with including p-toluenesulfonic acid acid 
monohydrate (8 mg ). 

Including saturated sodium bicarbonate * water, it extracted 
with ethylacetate . 

You washed organic layer with saturated saline , dried with 
magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] 
(hexane rethylacetate =1:10). 

Concentrating, it melted residue in tetrahydroftiran (5 ml ), 
added lithium aluminum hydride Niu *(23 mg ) with 0 deg C. 

That way 5 min it agitated, it stopped reaction including 
water. 

It filtered making use of celite , extracted with ethylacetate . 

With water one time you washed organic layer with twice , 
saturated saline , driedwith magnesium sulfate . 

Concentrating, in residue 6 hours it agitated with 70 deg C 1 
Nsodium hydroxide aqueous solution production liquid (4 
ml ), tetrahydrofuran (2 ml ) with including zinc powder (0.3 
g). 

It filtered solid , separating it did including water and the 

ethylacetate . 

With water one time you washed organic layer with twice , 
saturated saline , driedwith magnesium sulfate . 

It concentrated, attached on 

[shirikagerukaramukuromatogurafii ] (ethanol :ethylacetate 
=1:10). 

It concentrated, 2 - it acquired [2 -methyl -5- (2 - (phenyl 
siilfanyl ) anilino ) - 6 and 7 -dihydro pyrido [2 and 3 -d ] 
pyrimidine -8 (5 H ) -yl ] ethanol (compound 39 ) (60 mg ) as 
oil. 

<sup>l</sup>H-nmr (CDCl<sub>3</sub>, 200MHz );de 
1 .87 - 2.03 (2 H, m ), 2.45 (3 H, s ), 3.07 - 3.33 (2 H, m ), 
3,47 - 3.81 (4 H, m ),4.5 - 4.6 (1 H, m ), 4.92 (I H, d, 
J=7.8Hz ), 6.73 - 6.81 (1 H, m ), 6.81 (1 H, d, J=8.0Hz ), 6.99 
- 7.03 (2 H, m ), 7.07 -7.23 (3 H, m ), 7.31 - 7.40 (1 H, m ), 
7.54 (1 H, dd, J=l .4Hz , 7.8Hz ), 7.86 (1 H, s ). 

[0068] 

Working Example 40 
(Production of compound 40 ) 

2 - (dimethylamino ) - 8 -methyl -7, 8-dihydro pyrido [2 and 3 
-d ] pyrimidine -5 (6 H ) -on 26 hour heating and refluxing it 
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(lOml)lr 2-C7x:=.;U^;i-)T— 'J>(0.91g)<t p-h 
;UX>X>um>^-*¥D!}a(29mg)^a]X.. 26 ^ 

ml).-xh5tKP:7^>(5nil)i:Srp^|»*(1.5g)$ 
AD^, 70 deg C V 16 Btral^J^Lfco 



;■l$gL.N^N^8-h|J->'^;^-N*-[2-(3'xzL7^7.;^ 

:77'-;U):7i^;U]-5,6,7,8-'Th^tKPt°iJK[2,3- 
d]e'J5v>-2,5-v?7'5>(^b■&!^ 40)(0.15g)$;fi& 

'H-NMR(CDCl3,300MHz) (J 1.75-1.85(lH,ni), 
1.95-2.05(lH,m), 2.95-3.05(2H,m), 3.01(3H,in), 
3.12(6H,m), 4.46-4.48(1 H,m), 4.89(lH,d,J=7.5 
Hz), 6.68-6.74(1 H,m), 6.80(lH,d,J=7.5Hz), 7.0 
0-7.03(2H,m), 7.06-7.20(3H,m), 7.30-7.35(lH, 
m), 7.50(lH,dd,J=l-5Hz,7.2Hz), 7.69(lH,s). 



[0069] 

2- (i;>^;UT5y)-8-^^;U-7,8-vt KP If ij K[2, 

3- d]t° iJ5v>-5(6H)-:j-:/(0.3 lg)<7>S;UX>j§ jS 
(lOml)IC 3-(3-'i7PP7xy4^>>)T— 'J>(0.99g)i: 
p-h;UX>x;U7tN>K— *fP!|*l(29mg)$^Anx., 2 

jiifSLT^^lc IN 7jc^^b:>-K'J't7A7K5gj«(iO 

ml), t K P :7^:>(5ml),bffif{,^|»3fe(l .5g)* 

JO 70 deg C T' 12 B^Fel^^Lfco 
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made the toluene solution (10 ml ) of (0.3 1 g ) 2 - 

(phenylthio ) aniline (0.91 g ) with including 
p-toluenesulfonic acid acid monohydrate (29 mg ). 

Including saturated sodium bicarbonate * water, it extracted 
with ethylacetate . 

You washed organic layer with saturated saline , dried with 
potassium carbonate . 

Concentrating, in residue 16 hours it agitated with 70 deg C 1 
Nsodium hydroxide aqueous solution production liquid (10 
ml ), tetrahydrofuran (5 ml ) with including zinc powder (1.5 
g). 

It filtered solid , separating it did including water and the 
ethylacetate . 

With water one time you washed organic layer with twice , 
saturated saline , driedwith magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] 
(hexane ;ethylacetate =1:1 ). 

It concentrated, N<sup>2</sup>, N<sup>2</sup>, 
8-trimethyl -N<sup>-5</sup>- [2 - (phenyl sulfanyl ) phenyl ] 
- 5, 6, 7 and 8 -tetrahydro pyrido it acquired the[2 and 3 -d ] 
pyrimidine -2, 5-diamine (compound 40 ) (0.15 g ) as oil . 

<sup>l</sup>H-nmr (CDCl<sub>3</sub>, 300MHz );de 
1 .75 - 1 .85 (1 H, m ), 1 .95 - 2.05 (1 H, m ), 2.95 - 3.05 (2 H, 
m ), 3.01 (3 H, m ),:K12 (6 H, m ), 4.46 - 4.48 (1 H, m ), 4.89 
(1 H, d, J=7.5Hz ), 6.68 - 6.74 (I H, m ), 6.80 (1 H, d, 
J=7.5Hz ), 7.00 - 7.03(2 H, m ), 7.06 - 7.20 (3 H, m ), 7.30 - 
7.35 (1 H, m ), 7.50 (1 H, dd, J=1.5Hz , 7.2H2 ). 7.69 (1 H. 
s). 

[0069] 

Working Example 41 
(Production of compound 41 ) 

2 - (dimethylamino ) - 8 -methyl -7, 8-dihydro pyrido [2 and 3 
-d ] pyrimidine -5 (6 H ) -on 24 hour heating and refluxing it 
made the toluene solution (1 0 ml ) of (0.3 1 g ) 3 - (3 
-chlorophenoxy ) Jiniline (0.99 g ) with including 
p-toluenesulfonic acid acid monohydrate (29 mg ). 

Including saturated sodium bicarbonate * water, it extracted 
with ethylacetate . 

You washed organic layer with saturated saline , dried with 
potassium carbonate . 

Concentrating, in residue 12 hours it agitated with 70 deg C 1 
Nsodium hydroxide aqueous solution production liquid (10 
ml ), tetrahydrofuran (5 ml ) with including zinc powder (1.5 
g). 
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igx^;u-i:i)[c-f+Lf=o 

N^8-h'J>^;^-5,6,7,8-i^h^tKPe'JK[2,3-d] 
e'JSv>-2,5-vT5>(1b^i^ 41)(60mg)^ja« 

'H-NMR(CDCl3,200MHz) (5 1.82-2.07(lH,m), 
2.08-2.1 9(1 H,m), 3.15(9H,s), 3.19-3.29(1 H,m). 

3.35>3.53(lH,m), 3.80(lH,brs), 4.44(lH,brs), 
6.30-6.35(2H,m), 6.39-6.44(1 H,m), 6.91(lH,dd 
d,J=1.2Hz,2.6Hz,8.4Hz)» 6.99-7,07(2H,m), 7.09 
-7.17(lH,m), 7.1 9-7.27(1 H,m), 7.84(lH,s). 

[0070] 

2- (i;>^7U7'Sy)-8-y^;U-7,8-vtKat''UK[2, 

3- d]eU5v>-5(6H)-:t>(0.31g)CDhJUX>5t;'a 
(lOml)IZ 2-3?xy^->7'— 'J>(0.83g)<t p-h;UX 
>X;U7|^>K-7KSJl*I(29mg)^Jn:^.26 ^PbI 

;1SgLTSI*(c IN *it^b:»-h'J'^7A7K}gJ«(io 

ml). •xh^tKa37^>(5mI)tSiSI»5|^(1.5g)* 
JIUtL. 70 deg C 33 B^Fe^ffLfcc 



It filtered solid , separating it did including water and the 
ethylacetate . 

With water one time you washed organic layer with twice , 
saturated saline , driedwith magnesium sulfate . 

It concentrated, melted residue in methanol (10 ml ), it 
agitated with room temperature including sodium borohydride 
*(91mg ). 

It concentrated, separating it did including water and 
ethylacetate . 

With water one time you washed organic layer with twice , 
saturated saline , driedwith magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] 
(hexane xthylacetate =1:1 ). 

It concentrated, N<sup>5</sup>- [3 - (3 -chlorophenoxy ) 
phenyl ] -N<sup>2</sup>, N<sup>2</sup>, 8-trimethyl -5, 6, 
7, 8-tetrahydro pyrido it acquired [2 and 3 -d ] pyrimidine -2, 
5-diamine (compound 41 ) (60 mg ) as oil . 

<sup>l</sup>H-nmr (CDCl<sub>3</sub>, 200MHz );de 
1.82 - 2.07 (1 H, m ), 2.08 - 2.19 (1 H, m ), 3.15 (9 H, s ), 
3.19 - 3.29 (1 H, m ),3.35 - 3.53 (1 H, m ), 3,80 (1 H, brs ), 
4.44 (1 H, brs ), 6.30 - 6.35 (2 H, m ), 6.39 - 6.44 (1 H, m ), 
6.91(1 H, ddd, J=L2Hz , 2.6Hz , 8.4Hz ), 6.99 - 7.07 (2 H, 
m), 7.09-7.17(1 H,m), 7.19-7.27(1 H,m),7.84 (1 H, s ). 

[0070] 

Working Example 42 
(Production of compound 42 ) 

2 - (dimethylamino ) - 8 -methyl -7, 8-dihydro pyrido [2 and 3 
-d ] pyrimidine -5 (6 H ) -on 26 hour heating and refluxing it 
made the toluene solution (1 0 ml ) of (0.3 1 g ) 2 
-phenoxyaniline (0.83 g ) with including p-toluenesulfonic 
acid acid monohydrate (29 mg ). 

Including saturated sodiimi bicarbonate * water, it extracted 
with ethylacetate . 

You washed organic layer with saturated saline , dried with 
potassium carbonate . 

Concentrating, in residue 33 hours it agitated with 70 deg C 1 
Nsodium hydroxide aqueous solution production liquid (10 
ml ), tetrahydroiuran (5 ml ) with including zinc powder (1 .5 
g). 

It filtered solid , separating it did including water and the 

ethylacetate . 

With water one time you washed organic layer with twice , 
saturated saline , driedwith magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurafli ] 
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^x^;U=2:l)ICfTfLfcc 



^U)-5,6,7,8-i^h^h:KPbf'JK[2,3-d]bfg5i?l/-2, 
5-iyT^>{it^^ 42)(60ing)^»feilSS<tLT 

mp. 117-119 deg C(^i^«) 



(hexane :ethylacetate ==2:1 ). 

It concentrated, recrystallization did residue from hexane 
-ethylacetate and N<sup>2</sup>, N<sup>2</sup>, 
S-trimethyl -N<sup>5</sup>- (2 -phenoxy phenyl ) - 5, 6, 7 
and 8 -tetrahydro pyrido it acquired [2 and 3 -d ] pyrimidine 
-2, 5 -diamine (compound 42 ) (60 mg ) as colorless crystal . 

mp. 117-11 9deg C (Disassembly) 





C22H25N5O-0. 3H20i:LT 






elemental analysis values 


C22H25N5O*0.3H2O doing 






Calcd. 


C. 69. 38; H. 6. 77; 


N, 


18. 39. 


Calcd. 


C,69.38;H,6.77; 


N, 


18.39 . 


Found 




C. 69, 29 


; H. 6. 62 


N, 


18. 14. 


Found 




C,69.29 


; H,6.62 


N, 


18,14. 



^H-NMR(CDCl3,200MHz) d 1 .84-1 .98(lH,m), 
2.05-2.17(lH,m), 3,08-3.45(2H,m), 3.08(3H,s), 

3.12(6H,s), 4.20(lH,brs), 4.49(lH,brs), 6.61- 
6.69(lH,m), 6.81-6.95(4H,m), 7.00-7. 1 0(2H,m), 

7.22-7.3 l(2H,m), 7.80(lH,s). 

[0071] 

mmm 43 
{it^^ 43 om^) 

2-y^ ;U-7,8- V t Kn e U K[2,3-d] e U Si;>-5(6 

uy:t>(0A3g)t 5-(^ n □ ju- 1 h- 

l,2,4-h'J"7y— ;U^^^(0.44g)(7) N,N-v^^ 
;U7txJUATSK5§;^(10ml)lc. 0 deg C "CvK* 
it'Th'JOM^^'^ 60%s0.21g)^rt)-:p<y<bl)P7l 

fZo 

0 deg c -e 2 mm 30 Ms-e 1 mmmwL 

tZo 

>''j*^*>iu:^^A<7Pvh^'^^:7^-(±i»1±. 

il^eU. h;^X>(5mI)[-J§;?)^L. 3-(3-^P 

□:7xy4-v)Txij>(o.66g)<!: p-h;ux>x;u7tt 

>^-7KfDl*l(19mg)$-Jn:S..22 ^H^JPlSftSgiE 
Lfco 



<sup>l</sup>H-nmr (CDCl<sub>3</sub>, 200MHz );de 
1.84 - 1.98 (1 m ), 2.05 - 2.17 (1 H, m ), 3.08 - 3.45 (2 H, 
m ), 3,08 (3 H, s ),3.12 (6 H, s ), 4.20 (1 H, brs ), 4.49 (1 H, 
brs ), 6.61 - 6,69 (1 H, m ), 6.81 - 6.95 (4 H, m ), 7.00 - 7.10(2 
H, m ), 7.22 - 7.3 1 (2 H, m ), 7.80 (1 H, s ). 

[0071] 

Working Example 43 
(Production of compound 43 ) 

2 -methyl -7, 8-dihydro pyrido [2 and 3 -d ] pyrimidine -5 (6 
H ) -on (0.43 g ) with 5 - (chloromethyl ) - 1 -methyl -lH-1, 2, 
4- triazole acetate sodium hydride (oily , 60%, 0.2 Ig )was 
added to N, N- dimethylformamide solution (10 ml ) of (0.44 
g ), slowly with 0 deg C. 

With 0 deg C equivalent of 2 hours 30, 1 hour it agitated with 
the room temperature , 

separating it did including water and ethylacetate . 

It made saturated in water layer including salt , 8 times 

extractedwith ethy lacetate , 

Gathering organic layer , it dried with magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] (Only 
basic , ethylacetate ). 

It concentrated, melted residue in toluene (5 ml ), 22 hour 
heating and refluxing itdid 3 - (3 -chlorophenoxy ) aniline 
(0.66 g ) with including p-toluenesulfonic acid acid 
monohydrate (19 mg ). 
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ml).^l-^tKP:7^>(5ml)<hffilSI»*(1.0g)^ 
1JP7L.70 deg C 6 ^Paai^Lfco 



^yu-8-[(i->^;u-iH-i,2,4-hUTy— ;u-5--r;i/) 

/TJU]-5,6,7,8-^h^tKneuK[2,3-d]e'J^V 

'H-NMR(CDCl3,200MHz)<5 1,91-2. 16(2H,m), 
2.49(3H,s), 3.54-3.76(2H,m), 3.95(lH,brs), 4.0 
5(3H,s), 4.52(lH,brs), 4.93(1 H,d,J=l 5.4Hz), 5. 
02(lH,d,J=15.4Hz), 6.32-6.47(3H,m), 6.89(1H, 
ddd,J=1.0Hz,2.2Hz,8.0Hz), 7.00-7.08(2H,m), 7. 
15(lH,U=8.0Hz), 7.24(lH,t,J=8.0Hz), 7.80(1H, 
s), 8.10(lH,s). 

[0072] 

mmm 44 
{it-^^ 44 coigit) 

2-yf^;U-7,8-i^t KP tf 'J F [2,3-d]e 'J 5 v>-5(6 
H>7f->(0.30g)<t 4-«7PP>^;U)-l,3-TTy— 
;u^^^(0.3ig)(D N,N-v>^;U7tx;UAT5K;^ 
i$(lOml)fz. 0 deg C -e7K^^t::M-'J't7A(;a 
tt. 60%. 0.15g)^l^o<y«bSn^tco 

0 deg C 90 SST? 17 l^rB^ltJ^Lfco 



7KM*W^x^;u-e2 HttaLfzo 
v»j*y;u*i^A<7P^h^^^:?-<— (Sf^x^^u 



Including saturated sodium bicarbonate * water, it extracted 
with ethylacetate . 

You washed organic layer with saturated saline , dried with 
potassium carbonate . 

It attached on [shirikagerukaramukuromatogurafii ] 
(ethanol : ethylacetate =1:10). 

Concentrating, in residue 6 hours it agitated with 70 deg C 1 
Nsodium hydroxide aqueous solution production liquid (10 
ml ), tetrahydrofiiran (5 ml ) with including zinc powder (1 .0 
g). 

It filtered solid , separating it did including water and the 
ethylacetate . 

With water one time you washed organic layer with twice , 
saturated saline , driedwith magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] (basic , 
ethylacetate ). 

It concentrated, N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 
-methyl -8- [ (1 -methyl -lH-1, 2, 4- triazole -5-yl ) methyl ] - 
5, 6, 7 and 8 -tetrahydro pyrido itacquired [2 and 3 -d ] 
pyrimidine -5 -amine (compound 43 ) (0.26 g ) as oil , 

<sup>l</sup>H-nnu (CDCl<sub>3</sub>, 200MHz );de 
1 .91 - 2. 1 6 (2 H, m ), 2.49 (3 H, s ), 3.54 - 3.76 (2 H, m ), 
3.95 (1 H, brs ), 4.05(3 H, s ), 4.52 (1 H, brs ), 4.93 (1 H, d, 
J=l 5.4Hz ), 5.02 (1 H, d, J=15.4Hz ), 6.32 - 6.47 (3 H, m ), 
6.89 (1 H, ddd, J=1.0Hz , 2.2Hz , 8.0Hz ), 7.00 - 7.08(2 H, 
m ), 7.15 (1 H, t, J=8.0Hz ), 7.24 (1 H, t, J=8.0Hz ), 7.80 (1 H, 
s), 8.10(1 H,s). 

[0072] 

Working Example 44 
(Production of compound 44 ) 

2 -methyl -7, 8-dihydro pyrido [2 and 3 -d ] pyrimidine -5 (6 
H ) -on (0.30 g ) with 4 - (chloromethyl ) - 1 and 3 -thiazole 
acetate the sodium hydride (oily , 60%, 0, 1 5g ) was added to 
N, N- dimethylformamide solution (10 ml ) of (0.31 g ), 
slowly with 0 deg C. 

With 0 deg C 90 minutes, 1 7 hours it agitated with room 
temperature . 

It concentrated, separating it did including water and 
ethylacetate . 

water layer twice was extracted with ethylacetate . 

Gathering organic layer , you washed with saturated saline , 
dried with magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] (Only 
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p^xy^-i/)^— 'J>(o.33g)<t p-h;ux>x;u7h 

>iK-7jCfa!fel(10mg)^i)D^, 21 B#fc1ilD^jl3lE 
1). •xh7tKP3'^:^(3ml)i:ffiiBt»*(0.5g)$Jn 

is 70 deg c T? 6 B^mmnLtzo 



fco 

;:i*iSL,N-[3-(3-'i7Pa:7xy4r->)'7x— ;U]-2-P« 
^;b-8-(l,3-^Ty— -)l'-4-'f;U>^;U)-5,6,7,8-T^ 
h^tKne'JK[2,3-d]tf'J5i?>-5-7'5>(^t^!BS 
44)(76mg)$T^;U7TXi:LTi#tco 

'H-NMR(CDCl3,200MHz) d 1.89-2.17(2H,m), 
2.49(3H,s), 3.44-3.61(2H,m), 3.86(lH,brs), 4.5 
l(lH,brs), 5.04(2H,s), 6.31-6.39(2H,m), 6.41-6. 
46(1 H,m), 6.90(1 H,ddd,J=1.0Hz,2.2H2,8.0Hz), 
6.99-7.08(2H,in), 7.15(lH,t,J=8.2Hz), 7.236(1 
H,U=8.4Hz), 7.242(lH,d,J=2.2Hz). 8.07(lH,s), 
8.77(lH,d,J=2.2Hz). 

[0073] 

mmm 45 
(it-^<^ 45 (om'it) 

2->^;U-7,8-vtKPt°'JK[2,3-d]e'J5v>-5(6 
H)-7|->(0.30g)a)N,N-vJy5^;U/tv^l/Ay5h*;"Sj]S 
(10ml)lC. 0 deg C ■C7K^<fc:M-'J'^A(;fi14. 6 
0%.74mg)^*Pi,0 deg C t? 20 ^J-«#Lfc. 

0 deg C T? 4-(-^PPj«^VU)-3,5-e/y^;U^Vj|- 

;u(0.29g)<7) N,N-v>^;u;tx;uAT5K 

jt?$(3ml)^iPi, 0 deg C 2 B^Pal. 12 



2003-11-11 

ethylacetate ). 

It concentrated, melted residue in toluene (5 ml ), 2 1 hour 
heating and refluxing itdid 3 - (3 -chlorophenoxy ) aniline 
(0.33 g ) with including p-toluenesulfonic acid acid 
monohydrate (10 mg ). 

Including saturated sodium bicarbonate * water, it extracted 
with ethylacetate . 

You washed organic layer with saturated saline , dried with 
potassium carbonate . 

Concentrating, in residue 6 hours it agitated with 70 deg C 1 
Nsodium hydroxide aqueous solution production liquid (5 
ml ), tetrahydroftiran (3 ml ) with including zinc powder (0.5 
g). 

It filtered solid , separating it did including water and the 
ethylacetate . 

With water one time you washed organic layer with twice , 
saturated saline , driedwith magnesium sulfate . 

It attached on [shirikagenikaramukuromatoguraiii ] 
(ethylacetate ). 

It concentrated, N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 
-methyl -8- (1 and 3 -thiazole -4- yl methyl ) - 5, 6, 7 and 8 

-tetrahydro pyrido itacquired [2 and 3 -d ] pyrimidine 
-5-amine (compound 44 ) (76 mg ) as amorphous , 

<sup>l</sup>H-nmr (CDCl<sub>3</sub>, 200MHz );de 
1.89 - 2.17 (2 H, m ), 2.49 (3 H, s ), 3.44 - 3.61 (2 H, m ), 
3.86 (1 H, brs ), 4.5 1(1 H, brs ), 5.04 (2 H, s ), 6.31 - 6.39 (2 
H, m ), 6.41 - 6.46 (1 H, m ), 6.90 (1 H, ddd, J=l .OHz , 
2.2Hz , 8.0H2 ), 6.99 - 7.08 (2 H, m ),7.15 (1 H, t, J=8.2Hz ), 
7,236 (1 H, t, J=8,4Hz ), 7.242 (1 H, d, J=2.2Hz ), 8.07 (1 H, 
s), 8.77(1 H, d,J=2.2Hz ). 

[0073] 

Working Example 45 
(Production of compound 45 ) 

2 -methyl -7, 8-dihydro pyrido [2 and 3 -d ] pyrimidine -5 (6 
H ) -on in N, N- dimethylformamide solution (10 ml ) of (0.30 
g ), with 0 deg C 20 minutes it agitated with 0 deg C 
including sodium hydride (oily , 60%, 74mg ). 

With 0 deg C with 0 deg C 12 hours it agitated with 2 hours , 
room temperature 4 - (chloromethyl ) - 3 and 5 -dimethyl 
isoxazole including N, N- dimethylformamide solution (3 ml ) 
of (0.29 g). 

It concentrated, sesparating it did including water and 
ethylacetate . 

With water one time you washed organic layer with twice , 
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P3?xy^v)T™'J>(0.75g)<!: p-h;ux>x;U7t^ 

mLfzo 

SSlSLTJi^lz IN 7K^^b:*-hU'^A7X5t;l£(iO 
ral).5^h^tKP7'^>(5ml)<tStSI»^(l.lg)$ 
iDK.. 70 deg C 10 B^FelMlf Lfro 



*^li^7KT* 2 0. fi&fi]:ft^7KT* 1 [Hl3fel^. «i5 

[(3,5-'xy9^;U-4->rV^+-y"l/'J;U)>^;U]-2-y 
^yU-5,6,7,8-^h^tKPe'JK[2,3-d]lfU5v>-5 
-T5>«b^iKg 45)(0.28g)^ ifitt^^tLTlifco 

*H-NMR(CDCl3,300MHz) <5 1.80-1.93(lH,m), 

2.03-2J2(lH,m), 2.22(3H,s), 2.42(3H,s), 2.51 
(3H,sX 3.18-3.26(lH,ni), 3.29-3.38(lH,m), 3.8 
0(lH,d,J=6.6H^), 4.47-4.52(1 H,m), 4.55(1 H,d,J 
= 15.0Hz), 4.81(lH,d,J-15.0Hz), 6.32(1 H,t,J=2. 
4Hz), 6.38(lH.dd,J=2.1Hz,8.1Hz), 6.43(lH,dd,J 
=L5Hz,7.8Hz), 6.89-6.92(1 H,m), 7.00(lH,t,J= 
2.1Hz), 7.05(lH,dddJ=1.2Hz,2.1Hz,8.1Hz), 7.1 
6(lH,t,J=8.1Hz), 7.24(1 H,t,J=8.1 Hz), 8.08(1H, 
s). 

[0074] 

IIJfe<5»] 46 
iit^^ 46 <7)M3t) 

N-[2-(37xx;u^7|-)37xx;U]e'jK[2,3-d]t"'J? 
V>-5-TS>(35mg).7^K^tKP:7^>(0.5inl). 

;U(2ml).7K(0.5nil)CD;g^!^lCil3'!7* 
^■^-h'J':7ix(47mg)^J]PK.. 4 ^FbI 40 ^^JPf^il 
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saturated saline , driedwith magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] (Only 
ethylacetate ). 

It concentrated, melted residue in toluene (5 ml ), 21 hour 
heating and refluxing itdid 3 - (3 -chlorophenoxy ) aniline 
(0.75 g ) with including p-toluenesulfonic acid acid 
monohydrate (22 mg ). 

Including saturated sodium bicarbonate * water, it extracted 
with ethylacetate . 

You washed organic layer with saturated saline , dried with 
potassium carbonate . 

Concentrating, in residue 10 hours it agitated with 70 deg C 1 
Nsodium hydroxide aqueous solution production liquid (10 
ml ), tetrahydrofuran (5 ml ) with including zinc powder (1.1 

g)- 

It filtered solid , separating it did including water and the 
ethylacetate . 

With water one time you washed organic layer with twice , 
saturated saline , driedwith magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] 
(ethylacetate ), 

It concentrated, N- [3 - (3 -chlorophenoxy ) phenyl ] - 8 - [ (3 
and 5 -dimethyl -4- isooxazolyl ) methyl ] - 2 -methyl -5, 6, 7, 
8-tetrahydro pyrido it acquired [2 and 3 -d ] pyrimidine 
-5 -amine (compound 45 ) (0.28 g ) as oil . 

<sup>l</sup>H-nmr (CDCl<sub>3</sub>, 300MHz );de 
1.80 - 1.93 (1 H, m ), 2.03 - 2.12 (1 H, m ), 2.22 (3 H, s ), 
2.42 (3 H,s), 2.51(3 H, s ), 3.18-3.26(1 H, m ), 3.29 - 3.38 
(1 H, m ), 3.80 (1 H, d, J=6.6Hz ), 4.47 - 4.52 (1 H, m ), 4.55 
(1 H, d, J=15.0Hz ),4.81 (1 H, d, J=15.0Hz ), 6.32 (1 H, t, 
J=2.4Hz ), 6.38 (1 H, dd, J=2.1Hz , 8.1Hz ), 6.43 (1 H, dd, 
J=l .5Hz , 7.8Hz ), 6.89 - 6.92 (1 H, m ), 7.00 (1 H, t, 
J=2.1Hz ), 7.05 (1 H, ddd, J-L2Hz , 2.1Hz , 8.1Hz ),7.16 (1 
H, t, J=8.1Hz ), 7.24 (1 H, t, J=8.1Hz ), 8.08 (1 H, s ). 

[0074] 

Working Example 46 
(Production of compound 46 ) 

N- [2 - (phenylthio ) phenyl ] pyrido [2 and 3 -d ] pyrimidine 
-5 -amine (35 mg ), tetrahydrofuran (0.5 ml ), methanol (2 
ml ), equivalentof 4 hours 40 heating and refluxing it made 
mixture of water (0.5 ml ) including the sodium periodate (47 
mg). 

It concentrated, separating it did including water and 
ethylacetate . 
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'J K[2,3-d]eUSv>-5-TS>ab^!KD 46)(28mg) 

^H-NMR(CDCl3,300MH2) 5 6.79(1 H,d,J=5.4H 
2), 7. 13-7.2 l(3H,m), 7.34(2H,d,J=6.9Hz), 7.60 
(2H,brs), 7.84(lH,d,J=7.8H2), 8.65(1 H,d,J=5.4 
Hz), 9.48(lH,brs), 9,71(lH,brs), 10.00(lH,brs). 

[0075] 

mmm 47 

2,8-vy^;U-7,8-vtKPe'jK[2,3-d]e'JSv>- 
5(6H>7|->(0.35g)(;)h;m:>i§;^(10ml)|::4-[(2- 

7'sy3?x-;u)^:i-]:7xy— ;u(i.3g)i:p-h>/ux> 

X>b7t>>^-7K*Pi|^(38mg)^An;S.. 24 B^FbI^D 
JftLfco 

S-ffiLxa^lc IN 7k^^b^h'J't?A7KJ§;'S(io 

ml).5"h^tKP37^>(5ml)i:ffiiSI»5|^(2.0g)^ 
AP^. 70 deg C 6 ^Fa^ttfl^L/ro 

7KJi*B^Bfex^;UT* 2 EaaLfco 

;()N&X$i/— ;U:ft^xT;u=l:lO)lcMLfco 

LT 4-[(2-((2,8-v>9^;i/-5,6,7,8-^h^tKPt°U 

K[2,3-d]t°'j^v>-5-f;u)7^-/):?x— ;u)x;u:7 
T^ji']yjiy—JHit^^ 47)(o.i4g)^Bg*fe$g 



twice it extracted water layer with ethylacetate , gathered 
organic layer and washed with saturated saline , dried with 
magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] 
(ethylacetate :ethanol =10:1 ). 

It concentrated, it acquired N- [2 - (phenyl sulfinyl ) phenyl ] 
pyrido [2 and 3 -d ] pyrimidine -5-amine (compound 46 ) (28 
mg ) as the amorphous . 

<sup>l</sup>H-nmr (CDC!<sub>3</sub>, 300MHz );de 
6.79 (1 H, d, J=5.4Hz ), 7.13 - 7,21 (3 H, m), 7.34 (2 H, d, 
J=6.9Hz ), 7.60 (2 H, brs ), 7.84 (1 H, d, J=7.8Hz ), 8.65(1 H, 
d, J=5.4H2 ), 9.48 (1 H, brs ), 9.71 (1 H, brs ), 10.00 (1 H, 
brs). 

[0075] 

Working Example 47 

(Production of compound 47 ) 

2 and 8 -dimethyl -7. 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on 24 hour heating and refluxing it 
made toluene solution (10 ml ) of (0.35 g ) 4 - [ (2 -amino 
phenyl ) thio ] phenol (1.3 g ) with including 
p-toluenesulfonic acid acid monohydrate (38 mg ). 

Including saturated sodium bicarbonate * water, it extracted 
with ethylacetate , 

You washed organic layer with saturated saline , dried with 
potassium carbonate . 

Concentrating, in residue 6 hours it agitated with 70 deg C 1 
Nsodium hydroxide aqueous solution production liquid (10 
ml ), tetrahydroftiran (5 ml ) with including zinc powder (2.0 
g). 

It filtered solid , separating it did including water and the 
ethylacetate . 

water layer twice was extracted with ethylacetate . 

You gathered organic layer , washed with saturated saline , 
dried with magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] (From 
ethylacetate ethanol rethylacetate =1:10 ). 

It concentrated, recrystallization did residue from hexane 
-ethylacetate and 4 - itacquired [ (2 - (2 and 8 -dimethyl -5, 6, 
7, 8-tetrahydro pyrido [2 and 3 -d ] pyrimidine -5-yl ) amino ) 
phenyl ) sulfanyl ] phenol (compound 47 ) (0.14 g ) as bright 
red crystal . 



mp. 245-246 deg C 


mp.245-246deg C 




C21H22N4OS-0. 2EtOActLT 
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elemental analysis values 


C21H22N40S *0.2EtOAc doing 










Calcd. 


C, 66. 10; 




H. 


6, 01 ; 


N. 


14 


. 1 


4 




Calcd. 


C.66.10; 




H, 


6.01 ; 


N, 


14 


. 1 


4 




Found 




C. 65. 94 




H. 


5. 82 




N, 


14 


. 1 


7 




Found 




C,65.94 




H, 


5.82 


> 


N, 


14 


. 1 


7 





'H-NMR(DMSO-d6,200MHz) (5 1,83-1. 89(2H, 
m), 2.32(3H,s), 3.02-3.40(2H,m), 3.02(3H,s), 
4.6-4.7(1 H,m), 5,05(1 H,d,J=8.4H2), 6.62-6.70(3 
H,m), 6.90{lH,d,J=7.8Hz), 6.96-7.03 (2H,ni), 7. 
21-7.30(lH,m), 7.38(IH,dd,J=I.8Hz,7.6Hz), 7.7 
4(lH,s), 9.58(lH,s). 

[0076] 

mmm 48 

^it^^ 48 (DUm) 

y)-2->^;u-6,7-vtKoe'jK[2,3-d]egsv>-8 

(5H)--<JU]T'tr^— K5.0g). ^K^tKPZ?^>(6 
0ml). IN 7Kii<h:M-U'i?A7Ki§ja(60ml)CD;g'& 

70 deg c 3 mumnuzo 

m^^tiu^iX pH ^ 4 tL. 7k<t»K3i5^;u^*a 

S^zSKL. i^^x^;u-egtoT[5-(3-(3-^PP 

:?xy^v)y-'jy)-2->^;u-6,7-vtKPt°'JK 

[2,3-d]t°'J^V>-8(5H)--r;HW^«b^JK0 48)(3. 
7g)**ifeiSB°ai:LX#fco 

mp.215-216 deg C 



<sup>l</sup>H-nmr (DMSO -d<sub>6</sub>, 200MHz );de 
1.83 - 1.89 (2 H, m ), 2.32 (3 H, s ), 3.02 - 3.40 (2 H, m ), 
3.02 (3 H, s ), 4.6 -4.7 (1 H, m ), 5.05 (1 H, d, J=8.4Hz ), 6.62 
- 6.70 (3 H, m ), 6.90 (1 H, d, J=7.8Hz ), 6.96 - 7.03 (2 H, m ), 
7.21 - 7.30(1 H, m ), 7.38 (1 H, dd, J=1.8Hz , 7.6Hz), 7.74 (1 
H, s ), 9.58 (1 H, s ). 

[0076] 

Working Example 48 
(Production of compound 48 ) 

ethyl [5 - (3 - (3 -chlorophenoxy ) phenyl ) amino ) -2- methyl 
-6, 7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ] 
acetate (5.0 g ), tetrahydrofuran (60 ml ), mixture of 1 
Nsodium hydroxide aqueous solution production liquid (60 
ml ) 3 hours was agitated with 70 deg C. 

It designated pH as 4 including acetic acid , separating it 
didincluding water and ethylacetate , 

water layer thrice was extracted with ethylacetate . 

Gathering organic layer , it dried with magnesium sulfate . 

It concentrated, it filtered crystal which was 
precipitatedincluding ethylacetate in residue , washed with 
ethylacetate and itacquired [5 - (3 - (3 -chlorophenoxy ) 
anilino ) - 2 -methyl -6, 7-dihydro pyrido [2 and 3 -d ] 
pyrimidine -8 (5 H ) -yl ] acetic acid (compound 48 ) (3.7 g ) 
as brown crystal . 

mp.215-216degC 





C22H21N403CI 


•0. 


2H20tLr 




elemental analysis values 


C22H21N40<SB>3</SB> CI 


* 0. 


2 H20 doing 


Calcd. 


C. 61. 67; 


H. 


, 5. 03: 


N, 


13. 08. 


Calcd. 


C,61.67; 


H, 


5.03 ; 


N, 


13.08 . 


Found 




C. 61. 33 




H. 


. 4. 99 ; 


N. 


13. 03. 



Page 123 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367.296) 



JP2003321472A 



2003-11-11 









5 


H, 




> 






Found 


C,61.33 


4. 99 


N, 


13.03 . 



m), 2.30(3H,s), 3.42-3. 52(2H,m), 4.18(lH,d,J= 
17,2Hz), 4,37(lH,d,J=17.2Hz), 4.61(lH,brs), 6. 
14(lH,dJ=8,2Hz), 6,22(lH,dd,J=l .8H2,7.6Hz), 
6.40-6.46(1 H,m), 6.52-6.60(1 H,m), 6.92-7.00(1 
H,m), 7.03(1 H,t,J=2.2Hz), 7.09-7. 17(2H,in), 7. 
38(lH,t,J=8.2Hz), 7.94(lH,s). 

[0077] 

mmm 49 

(<b^![«D49 CDSiS) 

2,8-vy5^;U-7,8-vtKPe'JK[2,3-d]e'JSv>- 
5(6H)-:*->(0.35g)(7)h;UXl/?§Jg(10ml)lC4-[(3, 

5-v:7x— ;u.iH-e^v^— ;u.i-^;u)y^>u]T— 

U>(1 .3g)i: p-h;UX>X;U7^>^— 7jC«l1*l(38m 
g)$-JjP:S.. 25 mm))UmM^Ltzo 

SiSLrS^lc IN 7KK<b:^hy':7A7k5#;«(i0 

ml). i^h^tKP:7^>(5ml)i:StSI»*(2.0g)$ 

jpx.. 70 deg c 6 mrsmwLtzo 

;:gffiL.N-[4-((3,5-v:7xx;U-iH-e^^/— ;U-1- 
-f;U)p«^;U)3^xx;U]-2,8-vy^^b-5,6,7,8-^h 
^tKPe'JK[2,3-d]t°'JSv>-5-TS>(^b'a'ife 4 
9)(90mg)^T^;U:7TX<!:LT»fco 

^H-NMR(CDCl3,200MHz) 5 1.82-2.18(2H,m), 
2.48(3H,s), 3.16(3H,s), 3.26-3.49(2H,m), 3.65 
(lH,brs), 4.50(lH,brs), 5.28(2H,s), 6.57(2H,d,J 
=8.8Hz), 7.30-7.41(8H,m), 7.87(2H,d,J=7,0Hz), 
7.99(lH,s). 

[0078] 

mmm so 



<sup>l</sup>H-nnir (DMSO -d<sub>6</sub>, 200MHz );de 
1.76 - 2.02 (2 H, m ), 2.30 (3 H, s ), 3.42 - 3.52 (2 H, m ), 
4.18 (1 H, d, J=17.2Hz ), 4.37(1 H, d, J=17.2Hz ), 4.61 (1 H, 
brs ), 6.14 (1 H, d, J=8.2Hz ), 6.22 (1 H, dd, J=1.8Hz , 
7.6Hz ), 6.40 - 6,46 (1 H, m ), 6.52 - 6.60 (1 H, m ), 6.92 
-7.00 (1 H, m ), 7.03 (1 H, t, J=2.2Hz ), 7,09 - 7.17 (2 H, m ), 
7.38 (1 H, t, J=8.2Hz ), 7.94 (1 H, s ). 

[0077] 

Working Example 49 

(Production of compound 49 ) 

2 and 8 -dimethyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on 25 hour heating and refluxing it 
made toluene solution (10 ml ) of (0,35 g ) 4 - [ (3 and 5 
-biphenyl -IH-pyrazole -1- yl ) methyl ] aniline (1.3 g ) with 
including p-toluenesulfonic acid acid monohydrate (38 mg ), 

Including saturated sodium bicarbonate * water, it extracted 
with ethylacetate . 

You washed organic layer with saturated saline , dried with 
potassium carbonate . 

Concentrating, in ref;idue 6 hours it agitated with 70 deg C 1 
Nsodium hydroxide aqueous solution production liquid (10 
ml ), tetrahydrofiiran (5 ml ) with including zinc powder (2.0 
g). 

It filtered solid , separating it did including water and the 

ethylacetate , 

water layer twice was extracted with ethylacetate . 

You gathered organic layer , washed with saturated saline , 
dried with magnesium sulfate , 

It attached on [shirikagerukaramukuromatogurafii ] 
(ethylacetate ). 

It concentrated, N- [4 - (3 and 5 -biphenyl -IH-pyrazole -1- 
yl ) methyl ) phenyl ] - 2 and 8 -dimethyl -5, 6, 7, 8-tetrahydro 
pyrido it acquired [2 and 3 -d ] pyrimidine -5-amine 
(compound 49 ) (90 mg ) as amorphous . 

<sup>l</sup>H-nmr (CDCl<sub>3</sub>, 200MHz );de 
1.82-2.18 (2 H, m ), 2.48 (3 H, s ), 3.16 (3 H, s ), 3.26 - 3.49 
(2 H, m ), 3.65(1 H, brs ), 4.50 (1 H, brs ), 5.28 (2 H, s ), 6.57 
(2 H, d, J=8,8Hz ). 7,30 - 7.41 (8 H, m ), 7.87 (2 H, d, 
J=7.0Hz ), 7.99 (1 H, s ). 

[0078] 

Working Example 50 
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2->^;U-7,8-'t^tKDe'JK[2,3-d]e'J5v>-5(6 
H)-7|->(0.39g)t 4-(^PP>T;U)e'Jv>iiS 
tg(0.40g)CD N,N-Vpt^JU7tN;UATSKJ§5S(10m 

i)lc.o deg c -C7K*fl::t-h'J't?AaS1t.60%. 



x^y— ;U=10:l)|Z^^Lfco 

M^Ls h^UX>(5ml)fC}§ANL. 3-(3-<7Q 

□:7xy^v)7— 'J>(0,34g)i: p-h;ux>^;U7|x 
>K-7K«]i^(iOmg)$Sn^.24 BtPBlJjnl»a35E 

;B$SLr5Jl^lc IN 7K^^b:^h'J'i7/.7K5#?1S{iO 

inl).-xh^tKP:7^>(5ml)<tffil{J|»^(0.5g)$' 
ijail. 70 deg C t? 3 B#PplSi$Lfco 



fco 

v'J*^*;U*^-t^^7P^h<7^^3?-<— (g^MxT^U: 
x^y— /U=10:l)(c#Lfco 

;1$gL.N-[3-(3-^PP:7xy4^v)37x-;U]-2-pt 
5^;U-8-(4-eUvx;uy5^;U)-5,6,7,8-i^h^tKn 
e'JK[2,3-d]e'J5v>-5-75>({b^?Sg 50){40m 
g)*T^;U3?TXi:Lrt#/ro 

'H-NMR(CDCl3,300MH2) <S 1.89-2. 15(2H,m), 
2.47(3H,s), 3.24-3.52(2H,m), 3,84{lH,brs), 4.5 

5(lH,brs), 4.80(lH,d,J=15.8Hz), 5.01(lH,d,J=l 
5.6Hz), 6.33-6.48(3H,m), 6.90(lH,ddd,J=1.2Hz, 
2.6Hz,8.2Hz), 7.00-7.28(6H,in), 8.13(lH,s), 8.5 
4-8.57(2H,m). 



2003-11-11 

(Production of compound 50 ) 

2 -methyl -7, 8-dihydro pyrido [2 and 3 -d ] pyrimidine -5 (6 
H ) -on (0.39 g ) with 4 - sodium hydride (oily , 60%, 0. 1 9g ) 
was added to N, N- dimethylformaraide solution (10 ml ) of 
(chloromethyl ) pyridine acetate (0.40 g ), slowly with 0 deg 
C. 

Gradually, temperature rise it did in room temperature , 12 
hours agitated. 

It concentrated, separating it did including water and 

ethylacetate . 

water layer thrice was extracted with ethylacetate . 

You gathered organic layer , dried with magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] 
(ethylacetate rethanol =10:1 ). 

It concentrated, melted residue in toluene (5 ml ), 24 hour 
heating and refluxing itdid 3 - (3 -chlorophenoxy ) aniline 
(0.34 g ) with including p-toluenesulfonic acid acid 
monohydrate (10 mg ). 

Including saturated sodium bicarbonate * water, it extracted 
with ethylacetate . 

You washed organic layer with saturated saline , dried with 
potassium carbonate . 

It attached on [shirikagerukaramukuromatogurafii ] 
(ethylacetate ). 

Concentrating, in residue 3 hours it agitated with 70 deg C 1 
Nsodium hydroxide aqueous solution production liquid (10 
ml ), tetrahydrofiiran (5 ml ) with including zinc powder (0.5 

g). 

It filtered soUd , separating it did including water and the 
ethylacetate . 

With water one time you washed organic layer with twice , 
saturated saline , driedwith magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] 
(ethylacetate :ethanol =10:1 ). 

It concentrated, N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 
-methyl -8- (4 -pyridinyl methyl ) - 5, 6, 7 and 8 -tetrahydro 
pyrido itacquired [2 and 3 -d ] pyrimidine -5-amine 
(compound 50 ) (40 mg ) as amorphous . 

<sup>l</sup>H-nmr (CDCl<sub>3</sub>, 300MHz );de 
1.89 - 2.15 (2 H, m), 2.47 (3 H, s ), 3.24 - 3.52 (2 H, m ), 
3.84(1 H,brs), 4.55(1 H,brs), 4.80(1 H, d, J=15.8Hz ), 5.01 
(1 H, d, J=l 5.6Hz ), 6.33 -6.48 (3 H,m), 6.90(1 H, ddd, 
1=1. 2Hz , 2.6Hz , 8.2Hz ), 7.00 - 7.28 (6 H, m ), 8.13(1 H, s ), 
8.54 - 8.57 (2 H, m ). 
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[0079] 

MMM 51 

-^!J$fel^.N,N-i:?>5^;U/-t>;UAT^F(10ml)lC^;S 
0 deg C -e 2-->c^;U-7,8-vtKPt°'JK[2,3-d]e 

'J^v>-5(6H)-;i->(o.40g)^»a^. -eo)** 30 

0 deg C t:\:3^P^T-i?h— hU;K0.20ml)$;iS 



B;gTr^^)f^3J^p^T-trh-h'j;K0.i0ml)$-Jjn 
Sa-C7K*^b:^h'JO-6.(;Stt. 60%. 2img)^ 



^+-!*->=2:l)lcf^Lfco 

mmL. h;u:il>(5mI)(CJt A^L. 3-(3-<7P 

P:7j:y+v)T— 'J>(0.59g)(!: p-h;UX>x;U/t^ 
>K"-7KfPit4D(17mg)^JlPX..22 B^FpIJiDS^SSS 

i^'J*<f;u*^A>7PVhy^:7^— (t|f»x^;U: 
^+-tl->=2:l *^bRKXT^^:vN^■^^>=l:l)|C 

7K*^b/+x'^7^f h'J^A(40mg)i:|^K(0.04ml) 

;u^iP^T^j^iSLfco 

vU*y;U*^A<7P^hy5:7^— (ft^X5^yU: 
^+-9->=l:l)(C<^Lfco 



2003-11-11 

[0079] 

Working Example 51 
(Production of compound 51 ) 

You washed sodium hydride (oily , 60%, 0.1 g ) with hexane , 
suspension did in the N- dimethylformamide (10 ml ). 

30 minutes it agitated that way with 0 deg C 2 -methyl -7, 
8-dihydro pyrido [2 and 3 -d ] pyrimidine -5 (6 H )-on 
including (0.40 g ). 

With 0 deg C, it dripped bromo acetonitrile (0.20 ml ), 
temperature rise did gradually in the room temperature , 2 
hours agitated, 

20 minutes it agitated with room temperature furthermore 
including bromo acetonitrile (0.10 ml ). 

3 hours it agitated with room temperature including sodium 
hydride (oily , 60%, 2Img ). 

It concentrated, separating it did including water and 
ethylacetate . 

twice it extracted water layer with ethylacetate , gathered 
organic layer ,washed with saturated saline , dried with 
magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] 
(ethylacetate : hexane =2:1 ). 

It concentrated, melted residue in toluene (5 ml ), 22 hour 
heating and refluxing itdid 3 - (3 -chlorophenoxy ) aniline 
(0.59 g ) with including p-toluenesulfonic acid acid 
monohydrate (17 mg ). 

Including saturated sodium bicarbonate * water, it extracted 
with ethylacetate . 

You washed organic layer with saturated saline , dried with 
potassium carbonate . 

It attached on [shirikagerukaramukuromatogurafii ] (From 
ethylacetate :hexane=2:l ethylacetate :hexane=l:l ). 

Concentrating, it melted residue in methanol (5 ml ), 1 hour 
itagitated with room temperature sodium cyanoborohydride 
thorium (40 mg ) with including acetic acid (0.04 ml ). 

It concentrated, separating it did including saturated sodium 
bicarbonate * water and the ethylacetate , 

With water one time you washed organic layer with twice , 
saturated saline , driedwith magnesium sulfate . 

It attached on [shirikagerukaramukuromatoguralii ] 
(ethylacetate :hexane=l:l ). 
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SffiL. [5K3-(3-^np:7xy^v)y-uy)-2->t 

^;L.>6,7-vtKPe'JK[2,3-d]e'JSv>-8(5H)- 
>fyU]7-bh-h'J;mb^!^ 51)(103mg)^?fijK 

'H-NMR(CDCl3,200MHz) 5 1 .98-2.25(2H,m), 
2.54(3H,s), 3.39-3.50(lH,m), 3.54-3.67(lH,m), 
3.85(1 H,d,J=6.6Hz), 4.52(lH,d,J=17.2Hz), 4.5 
6(lH,brs), 4.80(lH,d,J=17.2Hz), 6.34-6.48(3H, 
m), 6.92(lH,ddd,J=1.2Hz,2.2Hz,8.2Hz), 7.01(1 
H,t,J=1.8Hz), 7.06(lH,ddd,J=1.2Hz,2.2Hz,8.0H 
z), 7.17(lH,t,J=8.0Hz), 7.25(lH,t,J=7.8Hz), 8.2 
0(1 H,s). 

[0080] 

mmm 52 

{it^^ 52 (om^) 

[5-(3K3-^PP:7xy^v)T~'jy)-2->^;U-6,7- 
vtKPeUK[2,3-d]e'J^v>-8(5HM;U]i^^ 
(88mg)s ^;U7t^'J>(45mg). l-tKP^v-O^ 
h'JT^/— yU— 7K«l1^(48mg)a) N,N-v;*^;U7tx 

yuATShXsmOJgjiSlc, i-xt;u-3-(3-vp^^;u 

T5y3^Pe;U):fc»;U7Ki?>f5K^»^(60mg)^JP 
S.. SiST* 20 B#PBllti*Lfco 



V'J*y;U^P^h<f^37<~(^«tt. 

ilJiL. N-[3-(3-^7P P:7xy4rV)3?x:::^yU]-2-> 
^jU-8.[2-(4-^;U7txiJ-;U)-2-;i-^VX^;U]-5, 
6,7,8-^h^tKPe'JK[2,3-d]e';Sv:^-5-T^> 
(<b^1«3 52)(66mg)$T^;U^TXi:LTt#fro 

*H-NMR(CDCl3,200MHz) <S 1.95-2.22(2H,m), 
2.45(3H,s), 3.32-3.42(lH,m), 3.58-3.73(9H,m), 
4.07(lH,brs), 4.20(1 H,d,J=l 6.0Hz), 4.56(lH,br 
s), 4.72(1 H,d,J=l 6.0Hz), 6.35-6.39(2H,m), 6.44 
-6.49(lH,m), 6.88-6.94(lH,m), 7.00-7.28(4H, 
m), 8.08(lH,s). 

[0081] 

mmm 53 

(it^^ 53 (DSlig) 

7X*^b*:M-';^A(;fit4^ 60%. 0.l0g)^-^^-»t> 
r>5tt\N,N-v^>^;U7h;UA7'^K(10ml)fZ^;S 

0 deg C 7? 2-;»t^;b-7,8-vt:KPlf' JK[2,3-d]e 
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It concentrated, it acquired [5 - (3 - (3 -chlorophenoxy ) 
anilino )-2 -methyl -6, 7-dihydro pyrido [2 and 3 -d ] 
pyrimidine -8 (5 H ) -yl ] acetonitrile (compound 51 ) (103 
mg ) as oil . 

<sup>l</sup>H-nnir (CDCl<sub>3</sub>, 200MHz );de 
1.98 - 2.25 (2 H, m ), 2.54 (3 H, s ), 3.39 - 3.50 (1 H, m ), 
3.54 - 3.67 (1 H, m ),3.85 (1 H, d, J=6.6Hz ), 4.52 (1 H, d, 
J=17.2Hz ), 4.56 (1 H, brs ), 4.80 (1 H, d, J=17.2Hz ), 6.34 - 
6.48 (3 H, m ), 6.92 (1 H, ddd, J=1.2Hz , 2.2Hz , 8.2Hz ), 7.01 
(1 H, t, J=1.8Hz ),7.06 (1 H, ddd, J=L2Hz , 2.2Hz , 8.0Hz ), 
7.17 (1 H, t, J=8.0Hz ), 7.25 (1 H, t, J=7.8Hz ), 8.20 (1 H, s ). 

[0080] 

Working Example 52 

(Production of compound 52 ) 

[5 - (3 - (3 -chlorophenoxy ) anilino ) - 2 -methyl -6, 
7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ] acetic 
acid (88 mg ), morpholine (45 mg ), 1 -hydroxybenzotriazole 
azole monohydrate to N, N- dimethylformamide (5 ml ) 
solution of the(48 mg ), 20 hours it agitated with room 
temperature 1 -ethyl -3- including (3 -dimethylaminopropyl 
jpl 1 ) carbodiimide acetate (60 mg ). 

It concentrated, separating it did including water and 
ethylacetate . 

With water one time you washed organic layer with twice , 
saturated saline , driedwith magnesium sulfate . 

It attached on [shirikagerukuromatogurafii ] (basic , 
ethylacetate ). 

It concentrated, N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 
-methyl -8- [2 - (4 -morpholinyl ) - 2 -oxo ethyl ] - 5, 6, 7 and 
8 -tetrahydro pyrido itacquired [2 and 3 -d ] pyrimidine 
-5-amine (compound 52 ) (66 mg ) as amorphous . 

<sup>l</sup>H-nmr (CDCl<sub>3</sub>, 200MHz );de 
1 .95 - 2.22 (2 H, m ), 2.45 (3 H, s ), 3.32 - 3.42 (1 H, m ), 
3.58 - 3.73 (9 H, m ),4.07 (1 H, brs ), 4.20 (1 H, d, 
J=16.0Hz ), 4.56 (1 H, brs ), 4.72 (1 H, d, J=16.0Hz ), 6.35 - 
6.39 (2 H, m ), 6.44 - 6.49 (1 H, m ),6.88 - 6,94 (1 H, m ), 
7.00 - 7.28 (4 H, m ), 8.08 (1 H, s ). 

[0081] 

Working Example 53 
(Production of compound 53 ) 

You washed sodium hydride (oily , 60%, 0.1 Og ) with 
hexane , suspension did in the N, N- dimethylformamide (10 
ml ), 

20 minutes it agitated that way with 0 deg C 2 -methyl -7, 
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'J5v>-5(6H)-:i->(0.40g)^*nx.> -tfl)** 20 
0 deg C-e2--i7PP-N,N--:xpi5^;uy42h7'5K(0. 



ca)^lSffl*^•^^x>(5ml)(cJtA^L, sKs-'i'PP:? 

-7K?Q!|^a(17mg)$A0^. 24 ^FB^iPllftJljjSLf-o 

7KJl^*t>lc 2 Is]B^iSx^;i.T-«ltiJL.^«tM 

roi^*''?>RKx^;U:X$y— ;i/=10:l)lCftL 

7k^^k7^^H7^:^h';'t'A(59^lg)i:SfK(0.06ml) 
* AP^, mST- 40 ^AmnLtzc 



7kJl^PKx5^;ur' i HttttiL, ^^H^Sto 

L . 2-[5-(3-(3-'5' □ P 7xy =^->)T— y )-2- 
>^;U-6,7-vtKPt''ijK[2,3-d]e'J5v>-8(5H)- 

>r;u]-N,N-e?^5^^U7-trhT5Kc(b-&!|* 53)(170 
mg)^T*;b:7TX<tLTt#/ro 

'H-NMR(CDCl3,200MHz) d 1 .94-2.08(lH,m), 
2.10-2.24(lH,m), 2.44(3H,s), 2.98(3H,s), 3.11 
(3H,s), 3.29-3.37(1 H,m), 3.57-3.71(lH,m), 4.1 
2(lH,d,J=7.4Hz), 4.18(lH,d,J=16.2Hz), 4.54(1 
H.brs), 4.75(lH,d,J=16,2Hz), 6.33-6.3 7(2H,m), 
6.44-6.50(1 H,m), 6.91(lH,ddd,J=1.2Hz,2.2Hz, 
8.0Hz), 7.00-7.08(2H,m), 7.15(lH,t,J=8.4H2), 
7.23(1 H,t,J=7.8Hz), 8.06(lH,s). 

[0082] 



2003-11-11 

8-dihydro pjn-ido [2 and 3 -d ] pyrimidine -5 (6 H )-on 
including (0.40 g ). 

2 -chloro -N, N- dimethylacetamide it dripped (0.28 ml ) with 
0 deg C, temperature rise did gradually in room temperature , 
12 hours agitated. 

It concentrated, separating it did including water and 
ethylacetate . 

thrice it extracted water layer with ethylacetate , gathered 
organic layer ,dried with magnesium sulfate . 

It concentrated, recrystallization it did crystal which was 
precipitatedfrom hexane -ethylacetate . 

It melted this crystal in toluene (5 ml ), 24 hour heating and 
refluxing it did 3 - (3 -chlorophenoxy ) aniline (0.59 g ) with 
including p-toluenesulfonic acid acid monohydrate (17 mg ). 

Including saturated sodium bicarbonate * water, it extracted 
with ethylacetate . 

Furthermore it extracted water layer with twice ethylacetate , 
gathered organic layer and dried with potassium carbonate . 

It attached on [shirikagerukaramukuromatogurafii ] (From 
only ethylacetate ethylacetate xthanol =10:1 ). 

Concentrating, it melted residue in methanol (5 ml ), 40 
minutes itagitated with room temperature sodium 
cyanoborohydride thorium (59 mg ) with including acetic acid 
(0.06 ml ). 

It concentrated, separating it did including saturated sodium 
bicarbonate * water and the ethylacetate . 

one time it extracted water layer with ethylacetate , gathered 
organic layer and washed with saturated saline , dried with 

magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] 
(ethylacetate ). 

It concentrated, 2 - [5 - (3 - (3 -chlorophenoxy ) aniline ) - 2 
-methyl -6, 7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 
H ) -yl ] -N, N- dimethylacetamide it acquired (compound 
53 ) (170 mg ) as amorphous . 

<sup>l</sup>H-nmr (CDCl<sub>3</sub>, 200MHz );de 
1 .94 - 2.08 (1 H, m ), 2.10 - 2.24 (1 H, m ), 2.44 (3 H, s ), 
2.98 (3 H, s ), 3.11(3 H, s ), 3.29 - 3.37 (1 H, m ), 3.57 - 3.71 
(1 H, m), 4.12(1 H, d, J=7.4Hz ), 4.18(1 H, d, J=16.2Hz), 
4.54 (1 H, brs ), 4.75(1 H, d, J=16.2Hz ), 6.33 - 6.37 (2 H, 
m ), 6.44 - 6.50 (1 H, m ), 6.91 (1 H. ddd, J=1.2Hz , 2.2Hz , 
8.0Hz ), 7-00 - 7.08 (2 H, m ), 7.15 (1 H, t, J=8.4Hz ),7.23 (1 
H,t, J=7.8Hz),8.06 (1 H, s). 

[0082] 
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mmm 54 
(it-^m 54 <Dm&) 

*lfe<b-^-hU't7A(;-S14, 60%. 0.20g)^^4^-9-> 
■^?^5fcL^ . N,N-i;j'^;U7h;UAT5K(20ml)IClga 

0 deg C -e 2->^;U-7,8--:?tKPe'JK[2,3-d]hf 
'J5v:^-5(6H)-:d->(0.80g)**n^. 20 

0 deg C -C:?^P^i^Kx5^7U(0.60ml)^aSTL. 



'^4r-y->=l:l)lC#Lf=o 

□ D7xy 4^ v)T-'J>(i .2 1 g)<!: p-h;uxi/x;u 
;f^>K-7jcfa!^(43mg)^J)n;^. 13 BtPelinlftia 

;B$SLrSI$$x^y— ;^(10Inl)lc^A^L, i^T^ 
*«'(b7t^'>*-*-h'J A(0.28g)i:PK(0.26inl) 
S*]^., SJS-e 15 ^m^Ltzo 



^4r-y->=l:l)IC'f'tLfc, 

y)-2-p«^;U-6,7-vtKPeiJK[2,3-d]e'JSv>-8 
(5H)-f;U]T-fei^— K^b^i^ 54)(0.50g)^;S4^ 

'H-NMR(CDCl3,300MHz) 6 1.29(3H,t,J=6.9Hz), 
1. 96-2.06(1 H,m), 2.12-2.21(lH,ni), 2.45(3H, 
s), 3.32-3.39(1 H.m), 3.56-3.64(lH,m), 3.93(1 
H,brs), 4.19(lH,d,J=17.4Hz), 4.21(2H,q,J=6.9H 
z), 4.55(1 H,brs), 4.58(lH,d,J=17.4Hz), 6.35-6.3 



2003-11-11 

Working Example 54 
(Production of compound 54 ) 

You washed sodium hydride (oily , 60%, 0.20g ) with 
hexane , suspension did in the N, N- dimethylformamide (20 
ml ). 

20 minutes it agitated that way with 0 deg C 2 -methyl -7, 
8-dihydro pyrido [2 and 3 -d ] pyrimidine -5 (6 H )-on 
including (0.80 g ). 

It dripped ethyl bromoacetate (0.60 ml ) with 0 deg C, 
temperature rise did gradually in the room temperature , 12 
hours agitated. 

It concentrated, separating it did including water and 
ethylacetate . 

twice it extracted water layer with ethylacetate , gathered 
organic layer ,washed with saturated saline , dried with 
magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] 

(ethylacetate :hexane=l:l ). 

It concentrated, melted residue in toluene (10 ml ), 13 hour 
heating and refluxing itdid 3 - (3 -chlorophenoxy ) aniline 
(1.21 g ) with including p-toluenesulfonic acid acid 
monohydrate (43 mg ). 

Including saturated sodium bicarbonate * water, it extracted 
with ethylacetate . 

With water one time you washed organic layer with twice , 
saturated saline , driedwith magnesium sulfate . 

Concentrating, it melted residue in ethanol (10 ml ), 15 min 
itagitated with room temperature sodium cyanoborohydride 
thorium (0.28 g ) with including acetic acid (0.26 ml ). 

It concentrated, separating it did including water and 
ethylacetate . 

twice it extracted water layer with ethylacetate , gathered 
organic layer and washed with saturated saline , dried with 
magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] 
(ethylacetate : hexane =1:1 ). 

It concentrated, it acquired ethyl [5 - (3 - (3 -chlorophenoxy ) 

anilino ) - 2 -methyl -6, 7-dihydro pyrido [2 and 3 -d ] 
pyrimidine -8 (5 H ) -yl ] acetate (compound 54 ) (0.50 g ) as 
oil. 

<sup>l</sup>H-nmr (CDCl<sub>3</sub>, 300MH2 );de 
1.29 (3 H, t, J=6.9Hz), 1.96-2.06(1 H, m ), 2.12-2,21 (1 H, 
m ), 2.45 (3 H, s ), 3.32 -3.39 (1 H, m ), 3.56 - 3.64 (1 H, m ), 
3.93 (1 H, brs ), 4.19 (1 H, d, J=17.4Hz ), 4.21 (2 H, q, 
J=6.9Hz ), 4.55 (1 H, brs ), 4.58 (1 H, d, J=17.4Hz ),6.35 - 
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9(2H,m), 6.44-6.48(1 H,ni), 6.91(lH,ddd,J=0.9H 
z,2.1Hz,8.4Hz), 7.01(lH,t,J=1.8Hz), 7.06(lH,dd 
d,J-0.9Hz,2.1Hz,8.1Hz), 7.16(lH,U=8.1Hz), 7. 
24(lH,t,J=8.1Hz), 8.10(lH,s). 

[0083] 



mmm 55 

(it^^ 55 (DiS3g) 

[5-(3-(3-^PP:7:Ey+v)T— ';y)-2-ptTyu-6,7- 
vtKPe'JK[2,3-d]t°'J^V>-8(5H)->r>U]itK 
(85mg)i: l-t:Kn^v^>'!/h'JTy— ;UT>^ 
— 't7AJt(46mg)0!) N,N-vy5^;U7t^;UATSK(5 

mi)m;*S(c. i-x^;u.3-(3-vy^;uT^y::^pe 
;u)*;U/1x*v-r^K±gK^(58mg)^ijn^. MS-e 

v'J:^^*;u^7P-7h^7^^3'^-(iSStt. i^^x^ 
;U:X4r>— ;U=10:l)|c<^Lfco 

LT 2-[5-(3-(3-^PP37xy^v)7-Uy)-2->«^ 
;U-6,7- V t KP 1= 'J K[2,3-d]eU S V>-8(5H)-< 
JU]T-bhT5K(1b^ifel 55)(65mg)^ilfeSseB^B<t 

mp. 125-126 deg C 



6.39 (2 H, m ), 6.44 - 6.48 (1 H, m ), 6.91 (1 H, ddd, 
J=0.9Hz , 2.1Hz , 8.4Hz ), 7.01 (1 H, t, J=1.8Hz ), 7.06 (1 H, 
ddd, J=0.9Hz , 2.1Hz , 8,lHz ), 7.16 (1 H, t, J=8.1Hz ),7.24 (1 
H, t, J=8.1Hz ), 8.10(1 H,s). 

[0083] 

Working Example 55 
(Production of compound 55 ) 

[5 - (3 - (3 -chlorophenoxy ) anilino ) - 2 -methyl -6, 
7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ] acetic 
acid (85 mg ) with 1 -hydroxybenzotriazole azole ammonium 
salt to N, N- dimethylformamide (5 ml ) solution of (46 mg ), 
3-day period it agitated with room temperature 1 -ethyl -3- 
including (3 -dimethylaminopropyl jpl 1 ) carbodiimide 
acetate (58 mg ). 

It concentrated, separating it did including water and 
ethylacetate . 

It extracted water layer with twice ethylacetate , gathered 
organic layer and washedwith saturated saline , dried with 
magnesium sulfate . 

It attached on [shirikagerukuromatogurafii ] (basic , 
ethylacetate :ethanol =10:1 ). 

It concentrated, recrystallization did residue from isopropyl 
ether and 2 - itacquired [5 - (3 - (3 -chlorophenoxy ) anilino ) 
- 2 -methyl -6, 7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 
H ) -yl ] acetamide (compound 55 ) (65 mg ) as colorless 
crystal . 

mp.l25.126degC 





C22H22N502CI 


tLX 








elemental analysis values 


C22H22N502C1 


With doing 








Calcd. 


C. 62. 34; 


H. 


5. 23; 


N. 


16. 52. 


Calcd. 


C,62.34; 


H, 


5.23 ; 


N, 


16.52 . 


Found 




C. 62. 15 




H, 


4. 96 


N. 


16. 42. 


Found 




C,62.15 




H, 


4. 96 


N, 


16.42. 



'H-NMR(CDCl3,300MHz) S 1.97-2.07(lH,m), 
2,ll-2,20(lH,m), 2.48(3H,s), 3.42-3.49(lH,m), 

3.57-3.69(lH,m), 3.91(lH,brs), 4.23(lH,d,J=l 
5.6Hz), 4.31(lH,d,J=15.6Hz), 4.54-4.59(lH,m), 

5.44(lH,brs), 6.27(lH,brs), 6,35(lH,t,J=2.1H 
z), 6.39(lH,dd,J=2.4Hz,8.1Hz), 6.44-6.47(lH, 
m), 6.91(lH,ddd,J=0.9Hz,2.4Hz,8.4Hz), 7.01(1 
H,t,J=2.4Hz), 7.04-7.14(lH,m), 7.19(lH,t,J=8.4 



<sup>l</sup>H-nmr (CDCl<sub>3</sub>, 300MHz );de 
1.97 - 2.07 (1 H, m ), 2.1 1 - 2.20 (1 H, m ), 2.48 (3 H, s ), 
3.42 - 3.49 (1 H, m ),3.57 - 3.69 (1 H, m ), 3.91 (1 H, brs ), 
4.23 (1 H, d, J=15.6Hz ), 4.31 (1 H, d, J=15.6Hz ), 4.54 - 4.59 
(1 H, m ), 5.44 (1 H, brs ),6.27 (1 H, brs ), 6.35 (1 H, t, 
J=2.1Hz ), 6.39 (I H, dd, J=2.4Hz , 8.IHz ), 6.44 - 6.47 (1 H, 
m ), 6.91 (1 H, ddd, J=0.9Hz , 2.4Hz , 8.4Hz ), 7.01 (1 H, t, 
J=2.4Hz ), 7.04 -7.14 (1 H, m ), 7.19 (1 H, t, J=8.4Hz ), 7.26 
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Hz), 7.26(1 H,t,J=8,4Hz), 8.12(lH,s). 
[0084] 

mt&m 56 

{it^^ 56 (om^t) 

[5-(3-(3-^PP:7xy:^v)T::i>jy)-2-^^;U-6,7- 

vtKPlfUK[2,3-d]e'J5v>.8(5H)-^;u]i^K 

(85mg). h'JX^;UT5>(0.06ml). P<^;UT5> 
igK:ie(20mg). l-tKP^V^>Vh';Ty— ;u 
— 7k*D^(46mg)(D N,N-v>5";U/1v;i^AT5K(5 
ml);§5SfC. l-X9^;U-3-(3-VP^T;UTS/3^Pe 
;U)*^U7Ki;^SK^K^(58mg)^ JP:^. MStf 
11 D*rp1««^Lfco 

v'J*>5r*;b^PVh^*^3?^-(ia*tt. ilFKx5^ 
;U:X^y— ;U=10:l)(C#Lfco 

;«^L. ?^$$<V3^Pe;ux-i^;u^N»iS$gB^a 
LT 2-[5-(3-(3-'9 p p yjLy^iy)T=- 'J yyi-^^ 

yU-6,7-vtKPe«JK[2.3-d]e'J5-:^>-8(5H)-T 
;U]-N-y^yUT-trhT5K(^b^Jfel 56)(50mg)^* 

mp. 141-143 deg C 



(1 H, t, J=8.4Hz ), 8.12(1 H,s). 
[0084] 

Working Example 56 

(Production of compound 56 ) 

[5 - (3 - (3 -chlorophenoxy ) anilino ) - 2 -methyl -6, 
7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ] acetic 
acid (85 mg ), triethylamine (0.06 ml ), methylamine acetate 
(20 mg ), 1 -hydroxybenzotriazole azole monohydrate to N, 
N- dimethylformamide (5 ml ) solution of (46 mg ), 1 1 hours 
it agitated with room temperature 1 -ethyl -3- including (3 
-dimethylaminopropyl jpl 1 ) carbodiimide acetate (58 mg ). 

It concentrated, separating it did including water and 

ethylacetate . 

It extracted water layer with twice ethylacetate , gathered 
organic layer and washedwith saturated saline , dried with 
magnesium sulfate . 

It attached on [shirikagerukuromatogurafli ] (basic , 
ethylacetate rethanol =10:1 ). 

It concentrated, recrystallization did residue from isopropyl 
ether and 2 - [5 - (3 - (3 -chlorophenoxy ) anilino ) - 2 -methyl 
-6, 7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) 
-yl ]-N- methyl acetamide it acquired (compound 56 ) (50 
mg ) as colorless crystal . 

mp.l41-143degC 





C23H24N502CI 


•0. 1H20tLr 




elemental analysis values 


C23H24N502C] 


*0J H20 doing 


Calcd. 


C. 62. 82; 


H, 


5. 55; 


N. 


15. 93. 


Calcd. 


C,62.82; 


H, 


5.55 ; 


N, 


15.93 . 


Found 




C, 62. 62 




H. 


5. 35 




N, 


15. 87. 


Found 


C,62.62 


H, 


5.35 




N, 


15.87 . 



'H-NMR(CDCl3,200MHz) d 1 .95-2. 1 7(2H,m), 
2.49(3H,s), 2.83(3H,d,J==4.8Hz), 3.39-3.67(2H, 
m), 3,87(lH,d,J=7.2Hz), 4.24(2H,s), 4.56(lH,b 
rs), 6.33-6.48(4H,m), 6.91(lH,ddd,J=1.0Hz,2.6 
Hz,8.2Hz), 7.00-7.09(2H,m), 7.17(lH,t,J=8.0H 
z), 7.25(lH,t,J=7,8Hz), 8.12(lH,s). 

[0085] 

mmm si 



<sup>l</sup>H-nmr (CDCl<sub>3</sub>, 200MHz );de 
1,95-2.17 (2 H, m ), 2.49 (3 H, s ), 2.83 (3 H, d, J=4.8Hz ), 
3.39 - 3.67 (2 H, m ), 3.87(1 H, d, J=7.2Hz ), 4.24 (2 H, s ), 
4.56 (1 H, brs ), 6.33 - 6.48 (4 H, m ), 6.91 (1 H, ddd, 
J=1.0Hz , 2.6Hz , 8.2Hz ), 7.00 - 7.09 (2 H, m ), 7.17(1 H, t, 
J=8.0Hz ), 7.25 (1 H, t, J=7.8Hz ), 8.12 (1 H, s ). 

[0085] 

Working Example 57 
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iit^m 57 (Dmm) 

[5-(3.(3./7PP7'x/^v)T— 'J-/)-2->5';U-6,7- 
vtKPe'JK[2,3-d]e'J^V>-8(5H)-<;U]K^ 
(lOOmg). l-P^^;ue'^^V>(36mg), l-tKP+ 
V/<>v/h'JTy— ;U— *fn?a(55mg)(7) N,N-V 
>^;U7tx;uAT5K(5ml);*t;*g(Z, l-X^;U-3-(3- 

Lfco 

;U:X5?y— ;U=10:1)IZ'(1-Lfco 

M^L. N-[3-(3-^P P:7xy:^-v)37x-;U]-2-> 
^;u.8-[2-(4-yT;u-l-t°^^v-;u)-2-:?|-^Vx 
5^;U]-5,6,7,8-irh7tKPt°'JK[2,3-d]b:«JSv>- 
s-TSVc^b'&iKa 57)(0.iig)$-T^;u3?rxi:LT 

*H-NMR(CDCl3,200MHz) 5 2.00-2.22(2H,m), 
2.33(3H,s), 2.38-2.50(4H,m), 2.45(3H,s), 3.32- 
3.40(lH,m), 3.58-3.69(5H,m), 4.09(lH,brs), 4. 
18(lH,d,J=16.0Hz), 4.54(lH,brs), 4.75(lH,d,J= 
16.0Hz), 6,34-6.37(2H,m), 6,44-6.48(1 H,m), 6. 
91(lH,ddd,J=1.2Hz,2.2Hz,8-2Hz), 7,00-7.08(1 H, 
m), 7.15(lH,t,J=8.2Hz), 7.24(1 H,t,J=8.0Hz), 8. 
07(1 H,s). 

[0086] 

58 

(it^^ 58 (DMog) 

7K*<b:t-hU't'A(;S14. 60%. 36mg)^^4^^t> 
T.%L^.N,N-i;y^^^7l^J^AT5K(5ml)^Z^gal 

0 deg CTrN-[3-(3-^PP3?xy^vPx-;U]-2 
->T;U-5,6,7,8-7"K^t:Kne'JK[2,3-d]e'J^v 
>-5-75>(0.15g)^JPx.s ^<?>** 20 ^AmWL 

tZo 

0 deg C 2-:fP^-N,N-'yxf^;UX$l/7'S> 

*^b7K^^(0.i2g)^Jnx.. MJSt? 12 B^ra. 50 

deg c -e 5 mmmnLfzo 

7KJl^P^xT;u-e 2 HttaiL.^^tJi^S 

ta^Q^«7K-egtl^s ?5SM^^>i>^AT^$£ 



(Production of compoimd 57 ) 

[5 - (3 - (3 -chlorophenoxy ) anilino ) - 2 -methyl -6, 
7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ] acetic 
acid (100 mg ), 1 -methyl piperazine (36 mg ), 1 
-hydroxybenzotriazole azole monohydrate to N, N- 
dimethylformamide (5 ml ) solution of the(55 mg ), 12 hours 
it agitated with room temperature 1 -ethyl -3- including (3 
-dimethylaminopropyl jpl 1 ) carbodiimide acetate (69 mg ). 

It concentrated, separating it did including water and 
ethylacetate . 

It extracted water lay^ir with twice ethylacetate , gathered 
organic layer and washedwith saturated saline , dried with 
magnesium sulfate . 

It attached on [shirikagerukuromatogurafii ] (basic , 
ethylacetate rethanol '=10:1 ). 

It concentrated, N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 
-methyl -8- [2 - (4 -methyl -1- piperazinyl ) - 2 -oxo ethyl ] - 
5, 6, 7 and 8 -tetrahydro pyrido itacquired [2 and 3 -d ] 
pyrimidine -5-amine (compound 57 ) (0.11 g ) as amorphous . 

<sup>l</sup>H-nmi- (CDCl<sub>3</sub>, 200MHz );de 
2.00 - 2.22 (2 H, m ), 2.33 (3 H, s ), 2.38 - 2,50 (4 H, m ), 
2.45 (3 H, s ), 3.32 -3.40 (1 H, m ), 3.58 - 3.69 (5 H, m ), 4.09 
(1 H, brs), 4.18(1 H, d, J=16.0H2 ), 4.54 (1 H, brs ), 4.75 (1 
H, d, J=l 6.0Hz ), 6.34 -6.37 (2 H, m ), 6.44 - 6,48 (1 H, m ), 
6.91 (1 H, ddd, J=l .2Hz , 2.2Hz , 8.2Hz ), 7.00 - 7.08 (1 H, 
m ), 7.15 (1 H, t, J=8.2Hz ), 7.24 (1 H, t, J=8.0Hz ),8.07 (1 H, 
s). 

[0086] 

Working Example 58 
(Production of compound 58 ) 

You washed sodium hydride (oily , 60%, 36mg ) with 
hexane , suspension did in the N, N- dimethylformamide (5 
ml). 

20 minutes it agitated that way with 0 deg C N- [3 - (3 
-chlorophenoxy ) phenyl ] - 2 -methyl -5, 6, 7, 8-tetrahydro 
pyrido including [2 and 3 -d ] pyrimidine -5-amine (0.15 g ). 

With 0 deg C with room temperature 12 hours, 5 hours it 
agitated with 50 deg C 2 -bromo -N, N- diethyl ethane amine 
odor including conversion hydrogen salt (0.12 g ). 

It concentrated, separating it did including water and 
ethylacetate . 

twice it extracted water layer with ethylacetate , gathered 
organic layer ,washed with saturated saline , dried with 
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il$SL.N-[3-(3-^^nP:7x/4^v)3?x-;U]-8-[2- 
(vX5^;UTSy)x^;U]-2->^;U-5,6,7,8-xh^ 
tKPeUK[2,3-ci]e'JSv>-5-Z5>0b^ifel 58) 
(51mg)^;fitt!feli!:Lr»fco 

^H-NMR(CDCl3,200MHz) <5 K04(6H,U=6.8Hz), 
L85-1.96(lH,m), 2.06-2.14(lH,m), 2.46(3H, 
s), 2.54-2.68(6H,m), 3.34-3.43(lH,m), 3.48-3.6 
8(2H,m), 3.75>3.88(2H,m), 4.48(1 H,brs), 6.33- 
6,47(3H,m), 6.89-6.93(1 H,m), 7,00-7.07(2H,m), 
7.15(lH,t,J=8.0Hz), 7.24(1 H,U=8.0Hz), 8.01 
(lH,s). 

[0087] 

mmm 59 

(it^^ 59 cDSSig) 

[5.(3.(3.<7nP3?xy^t/)T— *jy)-2->^;U-6,7- 

v?tKPe'JK[2,3-d]eUSv?>-8(5HV-<;U]i^K 
(O.lOg). l-^>v;ue^^v>(63mg). 1-tKP 
4^vK>\;hU7y-;U-7KSli|a(55mg)(D N,N- 

vp^^;^7^^;^AT^K(5ml)?g?$lc. i-x5^;u.3- 
(3-v>5^;uT5/3^pe;u)*;i/7Kv^5K«^ifi 

(69mg)^ 9 srpia^fLfco 

ilSSL. 7KtP^xTyu^Jn:i-cii^;'«Lfco 



v'J*>f;U^7P^h^fv:?^-(i£»tl. PKx^ 

;S$^L.N-[8-(2-(4-^>v;u-i-e^^v-;u)-2- 
;d-^vx5^;u)-2-pt5^;u-5,6,7,8-^hvt:KPeu 

K[2,3-d]tfUSv>-5-<;U]-N-[3-(3-^PP'7xy 
^v):7x-;U]TS>(fb^!|^ 59)(99nig)$7'^;U 

*H-NMR(CDCl3,200MHz)(5 1.9-2.2(2H,m), 2.4- 
2.6(4H,m), 2.44(3H,s), 3.32-3.41 (lH,m), 3.5-3. 
7(5H,m), 3.55(2H,s), 4.02(1 H,d,J=7.6HzX 4.19 
(lH,d,J=16.2Hz), 4.54(lH,brs), 4.72(lH,d,J=16. 
2Hz), 6-34-6.3 8(2H,m), 6.45(1 H,d,J=8.0Hz), 6. 
91(1 H,ddd,J= 1 .2Hz,2.2Hz,8.2Hz), 7.00-7 .08(2H, 
m), 7.15(lH,U=8.6Hz), 7.20-7.34(5H,m), 7.24 
(lH,t,J=8.0Hz), 8.07(lH,s). 

[0088] 



magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] (From 
basic , ethylacetate :hexane =1:2 only ethylacetate ). 

It concentrated, N- [3 - (3 -chlorophenoxy ) phenyl ] - 8 - [2 - 
(diethyl amino ) ethyl ] - 2 -methyl -5, 6, 7, 8-tetrahydro 
pyrido it acquired [2 and 3 -d ] pyrimidine -5-amine 
(compound 58 ) (5 1 mg ) as oil . 

<sup>l</sup>H-nmr (CDCl<sub>3</sub>, 200MHz );de 
1.04(6 H, t, J=6.8Hz), 1.85- 1.96(1 H,m), 2.06-2.14(1 H, 
m ), 2.46 (3 H, s ), 2.54 -2.68 (6 H, m ), 3.34 - 3.43 (1 H, m ), 
3,48 - 3.68 (2 H, m ), 3.75 - 3.88 (2 H, m ), 4.48 (1 H, brs ), 
6.33- 6.47 (3 H, m ), 6.89 - 6.93 (1 H, m ), 7.00 - 7.07 (2 H, 
m ), 7.15 (1 H, t, J=8.0Hz ), 7.24 (1 H, t, J=8.0Hz ), 8.01 (1 H, 
s). 

[0087] 

Working Example 59 

(Production of compound 59 ) 

[5 - (3 - (3 -chlorophenoxy ) anilino ) - 2 -methyl -6, 
7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ] acetic 
acid (0.10 g ), 1 -benzyl piperazine (63 mg ), 1 
-hydroxybenzotriazole azole monohydrate to N, N- 
dimethylformamide (5 ml ) solution of the(55 mg ), 9 day it 
agitated with room temperature 1 -ethyl -3- including (3 
-dimethylaminopropyl jpl 1 ) carbodiimide acetate (69 mg ). 

It concentrated, separating it did including water and 
ethylacetate . 

With water one time you washed organic layer with twice , 
saturated saline , driedwith magnesium sulfate . 

It attached on [shirikagerukuromatogurafii ] (basic , 
ethylacetate ). 

It concentrated, N- [8 - (2 - (4 -benzyl -1- piperazinyl ) - 2 
-oxo ethyl ) - 2 -methyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 
-d ] pyrimidine -5-yl ] -N- it acquired [3 - (3 -chlorophenoxy ) 
phenyl ] amine (compound 59 ) (99 mg ) as amorphous . 

<sup>l</sup>H-nmr (CDCl<sub>3</sub>, 200MHz );de 1.9 
- 2.2 (2 H, m ), 2.4 - 2.6 (4 H, m ), 2.44 (3 H, s ), 3.32 - 3.41 
(1 H, m ), 3.5- 3.7 (5 H, m ), 3.55 (2 H, s ), 4.02 (1 H, d, 
J=7.6Hz), 4.19 (1 H, d, J=16,2Hz ), 4.54 (1 H, brs ), 4.72 (1 
H, d, J=16.2Hz ), 6.34 - 6.38 (2 H, m ),6.45 (1 H, d, 
J=8.0Hz ), 6.91 (1 H, ddd, J=1.2Hz , 2.2Hz , 8.2Hz ), 7.00 - 
7.08 (2 H, m ), 7. 1 5 (1 H, t, J=8.6Hz ), 7.20 - 7.34 (5 H, m ), 
7.24 (1 H, t, J=8.0Hz ),8.07 (1 H, s ). 

[0088] 
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m^m 60 

iit^^ 60 (7)Sii) 

vtKpe'JK[2,3-d]e'jav^>-8(5H)-^;u]i^K 
(0.10g).N',N',N^-h'J/T;U3:^>-l,2-vT5> 
(37mg). l-tKP+V'Oyh'JTy— ;U-7KS1 
#](55nig)(7) N,N-i;>5^;U7fx;bA7'^K(5ml)Jt 

;U7nv-<5K^M^(69mg)2'JP^.S;aT? 9 B 



^UrX^y'— JU=10:l)|C#Lfco 

JiSiSL. 2-[5-(3-(3-^PP7?xy4^v)Txijy).2- 
>^;U-6,7-vtKPeUK[2,3-d]e'J5v>-8(5H)- 
>r^U]-N-[2-(i;y^;UT5y)X5^^U]-N.-?«5^;UT 
-bhTSK(^b^4«g 60)(78mg)^att*ai:LTli 

/Co 

*H-NMR(CDCl3.300MHz) 5 1.95-2.05(1 H,m), 
2.13-2.19(2H,m), 2.26(3H,s), 2.32(3H,s), 2.44 
(3H,s), 2.57-2.65(lH,m), 2.97(L5H,s), 3,12(1.5 
H,s), 3.32-3,41(lH,m), 3.44-3.53(2H,m), 3.58- 
3.71(lH,m), 4.05-4.10(lH,m), 4.19(0,5H,d,J=l 
6.2Hz), 4.25(0.5H,d,J=14.4Hz), 4.55-4.57(lH, 
m), 4.69(0.5H,d,J=16.2Hz), 4.76(0.5H,d,J=14.4 
Hz), 6.35-6.37(2H,m), 6.47(1 H,d,J=9.3Hz), 6.8 
9-6.92(lH,m), 7.01-7.06(3H,m), 7.15(1H,U=8. 
4Hz), 7.24(lH,t,J=8.4Hz), 8.06(lH,s). 

[0089] 

mmm 6i 

iit^^ 61 (DSig) 

[5-(3<3-<7PP:7xy+'i>)Txuy).2->^;u.6,7- 

vtKPe'jK[2,3-d]eU5v>-8(5H)--r;U]PK 
(O.lOg). '<>v;i.;>i5^.^UT5>(44mg). 1-tKP 
^v^>V/h'JTy— ;U-7Kffl!^(55mg)<7) N,N- 
v;^^;U7n;uAZ5K(5ml);'#;«lc. l-x^;u.3- 
(3-i^p*^;ur5y7^Pt°;u):^;i.7Kv-r5K^Kffi 
(69mg)^J]n^.^;aT^9 S Fellfttit^Lfco 

mmu 7K<twKx^yu^jp^T^3\«Lfco 



Working Example 60 
(Production of compound 60 ) 

[5 - (3 - (3 -chloropheiioxy ) aniline ) - 2 -methyl -6, 
7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ] acetic 
acid (0.10 g ), N<sup>l</sup>, N<sup>l</sup>, 
N<sup>2</sup>-trimethyl ethane -1,2- diamine (37 mg ), 1 
-hydroxybenzotriazole azole monohydrate to N, N- 
dimethylformamide (5 ml ) solution of the(55 mg ), 9 day it 
agitated with room temperature 1 -ethyl -3- including (3 
-dimethylaminopropyl jpl 1 ) carbodiimide acetate (69 mg ). 

It concentrated, separating it did including water and 

ethylacetate . 

twice it extracted water layer with ethylacetate , gathered 
organic layer ,washed with saturated saline , dried with 

magnesium sulfate . 

It attached on [shirikagerukuromatogurafii ] (basic , 
ethylacetate :ethanor=10:l ). 

It concentrated, 2 - [5 - (3 - (3 -chlorophenoxy ) anilino ) - 2 
-methyl -6, 7-dihydro p3^do [2 and 3 -d ] pyrimidine -8 (5 
H ) -yl ] -N- [2 - (dimethylamino ) ethyl ] -N- methyl 
acetamide it acquired (compound 60 ) (78 mg ) as the oil . 

<sup>l</sup>H-nn'ir (CDCl<sub>3</sub>, 300MHz );de 
1.95 - 2.05 (1 H, m ), 2.13 - 2.19 (2 H, m ), 2.26 (3 H, s ), 
2.32 (3 H, s X 2.44(3 H, s ), 2.57 - 2.65 (1 H, m ), 2.97 (1.5 H, 
s ), 3.12 (1.5 H, s ), 3.32 - 3.41 (1 H, m ), 3.44 - 3.53 (2 H, 
m),3.58-3.71 (1 H, m), 4.05 - 4.10 (1 H,m), 4.19(0.5 H, d, 
J-1 6.2Hz ), 4.25 (0.5 H, d, J=14.4Hz ), 4.55 - 4.57 (1 H, m ), 
4.69(0.5 H, d, J=16.2Hz ), 4.76 (0.5 H, d, J=14.4Hz ), 6.35 - 
6.37 (2 H, m ), 6.47 (1 H, d, >9.3Hz ) 6.89 - 6.92 (1 H, m ), 
7.01 - 7.06 (3 H, m ), 7.15 (1 H, t, J=8.4Hz ), 7.24 (1 H, t, 
J=8.4Hz ), 8.06(1 H,s). 

[0089] 

Working Example 61 

(Production of compound 61 ) 

[5 - (3 - (3 -chlorophenoxy ) anilino ) - 2 -methyl -6, 
7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ] acetic 
acid (0.10 g ), benzyl methylamine (44 mg ), 1 
-hydroxybenzotriazole azole monohydrate to N, N- 
dimethylformamide (5 ml ) solution of the(55 mg ), 9 day it 
agitated with room temperature 1 -ethyl -3- including (3 
-dimethylaminopropyl jpl 1 ) carbodiimide acetate (69 mg ). 

It concentrated, separating it did including water and 
ethylacetate . 

With water one time you washed organic layer with twice , 
saturated saline , driedwith magnesium sulfate . 
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;U:-^+-9->=l:l)|::f^Lfco 

N-K>v>U-2-[5-(3-(3--&PP:7xy+v)T— UV) 
-2->^;U-6,7>v^tKPe'JK[2,3-d]eU5v>-8(5 
H)-^JU].N.>«5^;UT-t?hTSK{^b^i|«3 61)(67m 



mp. 124-125 deg C 



It attached on [shirikagerukuromatogurafii ] (basic , 
ethylacetate rhexane —1:1 ). 

It concentrated, recrystallization did residue from diethyl 
ether and N- benzyl -2- [5 - (3 - (3 -chlorophenoxy ) aniline ) 
- 2 -methyl -6, 7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 
H ) -yl ] -N- methyl acetamide it acquired (compound 61 ) (67 
mg ) as colorless crystal . 

mp.l24-125degC 





C30H30N5O2CI 


■1. 


1 H20<tLT 










elemental analysis values 


C30H30N5O2C1 


* 1.1 H20 doing 






Calcd. 


C. 65. 77; 


H. 


5. 92; 


N. 


12. 


78. 


Calcd. 


C,65.77; 


H, 


5.92 ; 


N, 


12. 


78. 


Found 




C, 65. 68 




H, 


6. 02 




N, 


12. 


73. 


Found 




C,65.68 




H, 


6. 02 




N, 


12. 


73. 



'H-NMR(CDCl3,200MHz) d 2.02( 1 H,brs), 2.15 
(lH,brs), 2.47(1.5H,s), 2.48(1.5H,s), 2.97(1.5H, 
s), 3.03(1.5H,s), 3.38(lH,brs), 3.67(lH,brs), 4. 
06-4.27(1 H,m), 4.47-4.87(lH,m), 6.37(2H,brs), 
6.47(1 H,d,J=8.6Hz), 6.92(1 H,d,J=8.4Hz), 7.03 
-7.38(9H,m), 8.07(0.5H,s). 8.09(0.5H,s). 

[0090] 

N-[3-(3-^7PP:7xy^i/):7xz:;U]-2-y5^;U-8-[2 
.(4-y^;U-l-e^^v— >U)-2-:t-+VX^;U]-5,6, 
7,8-^h^t:KPtf'jK[2,3-d]d'';^v>-5-7^> 
(it^^ 57)(46mg)^ . A(CHIRALPA 
C AD.^^-y->:X^?y— yL/=l:l)(C^^L. 
5S14f*(fb'&J|^ 62)(22mg. >99.9%ee)^7'^;u:7 

]!i£3tJS^aiS(Shodex OR-2.;fJS;jK:i:470nm) 

^H-NMR X^^^JUtit^^ 57 ir-gtLfco 
[0091] 

mmm 63 

(it^m 63 (DSit) 

N-[3-(3-i7PP:7x-/:ti^px— ^U]-2--?«^;U-8-[2 
-(4->^;U-l-tf^^vx;U)-2-:f^Vx^;U]-5,6, 



<sup>l</sup>H-nmr (CDCl<sub>3</sub>, 200MHz );de 
2.02 (1 H, brs ), 2.15 (1 H, brs ), 2.47 (1.5 H, s ), 2.48 (1.5 H, 
s ), 2.97 (1.5 H, s ), 3.03 (1.5 H, s ),3.38 (1 H, bre ), 3.67 (1 H, 
brs ), 4.06 - 4.27 (1 H, m ), 4.47 - 4.87 (1 H, m ), 6.37 (2 H, 
brs ), 6.47 (1 H, d, J-8.6Hz ),6.92 (1 H, d, J=8.4Hz ), 7.03 - 
7.38 (9 H, m ). 8.07 (0.5 H, s ), 8.09 (0.5 H, s ). 

[0090] 

Working Example 62 
(Production of compound 62 ) 
N- [3 - (3 -chlorophenoxy ) phenyl ] 



(4 



2 -methyl -8- [2 - 
-methyl -1- piperazinyl ) - 2 -oxo ethyl ] - 5, 6, 7 and 8- 
-tetrahydro pyrido [2 and 3 -d ] pyrimidine -5 -amine 
(compound 57 ) (46 mg ),it attached on chiral column 
(CHIRALPACAD, hexane :ethanol =1:1), it acquired optical 
isomer (compound 62 ) (22 mg , >99.9%ee ) as amorphous . 

When optical rotation was measured with optical rotation 
detector (Shodex OR-2, measurement wavelength 470nm ), 

(+) direction was shown. 

<sup>l</sup>H-nmr spectrum agreed with compound 57. 
[0091] 

Working Example 63 
(Production of compound 63 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 -methyl -8- [2 - (4 
-methyl -1- piperazinyl ) - 2 -oxo ethyl ] - 5, 6, 7 and 8 
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7,8-T- t K P e 'J K[2,3-d] e 'J S V>-5-TS> 
(1b'&1^57)(46mg)$. +^;U*^A(CHIRALPA 

JStti^C^b-a-l^ 63)(23mg. 99.9%ee)^7^;U:7 
J£3tJt<limSS(Shodex OR-2wliJg;fift470nTn) 



^H-NMR X^i7HH*^b^ifel 57 <t-SjLfco 
[0092] 

mt&m 64 

(^l::'&«g64a)i!iig) 

2-[5-(3-(3-'5'PP:7xy:^-v)7'— uy)-2-y^>u-6, 

7-'ytKPtf'jK[2,3-d]eU5v>-8(5H)--r;U]-N, 
N-'yy^;UT-bK7'SK(^fc'&i|a 53)(100ing)^. 
^=^;U*^A(CHIRALCEL OJ. ^^V->:OL^ 
y-^U=95:5)lr-(tL. 3tJ^Stt<*0b^ita 64)(45 
mg. 99.7%ee)* jSttifelirLT^ffco 

Ji£^g^aBS(Shodex OR-2. ;Iil^;JS« 470nm) 



^H-NMR X^<7\^Mtit^m 53 t-aLfco 
[0093] 

mmm 65 

ab^4^ 65 (DSig) 

2-[5-(3-(3-^PP37xy^v)T— Uy)-2-y^JU-6, 
7-vtKPe'jK[2,3-d]e'J^V>-8(5HM;b]-N, 
N-v^^JUT-thTSK^b-g-ia 53)(100mg)$-. 
^^;U*^A{CHIRALCEL OJ. '^^-y-ViX^r 
/-;U=95:5)fZ^Tl'L. 7t^;Stt^*(^b^1al 65)(39 
mg. 99.6%ee)^ a^Ki^gtLT^ffco 

litptJSt^ttiS(Shodex OR-2.;|i|^;jSft470nm) 



'H-NMR 7.^^h;Ki<b^J|^ 53 it-ifeLfco 
[0094] 

^mm 66 

(it^m 66 

[5-(3-(3-^P □ :7xy^ v)Zii'j /)-2-y^;U-6,7- 
vt Kn eu K[2,3-d]e'J^V>-8(5H)W;U]PS 
(0.15g). l-:7x-yut'"^^v>(86mg). l-tKO^ 
V^>V^h'J7:/— 7Kfi]^fel(81mg)(D N,N-i^ 
/^;U/1^;UAT5K(5ml)5#?S(C. l-X^;U-3-(3- 

v>^;uT5y::>'pe;u)*yu7Ki;>r5KifiBS*(o, 



2003-11-11 

-tetrahydro pyrido [2 and 3 -d ] pyrimidine -5-amine 
(compound 57 ) (46 mg ),it attached on chiral column 
(CHIRALPACAD, hexane :ethanol =1:1 ), it acquired optical 
isomer (compound 63 ) (23 mg , 99.9%ee ) as amorphous . 

When optical rotation was measured with optical rotation 
detector (Shodex OR-2, measurement wavelength 470nm ), 
(-) direction was shown. 

<sup>l</sup>H-nmr spectrum agreed with compound 57. 
[0092] 

Working Example 64 
(Production of compound 64 ) 

2 - [5 - (3 - (3 -chlorophenoxy ) anilino ) - 2 -methyl -6, 
7-dihydro pyrido [2 and 3 -d ] pj^midine -8 (5 H ) -yl ] -N, 
N- dimethylacetamide (compound 53 ) (100 mg ), it attached 
on chiral column (Chiralcel OJ, hexane lethanol =95:5 ), it 
acquired the optical isomer (compound 64 ) (45 mg , 
99.7%ee ) as oil . 

When optical rotation was measured with optical rotation 
detector (Shodex OR-2, measurement wavelength 470nm ), 
(+) direction was shown. 

<sup>l</sup>H-nmr spectrum agreed with compound 53. 
[0093] 

Working Example 65 
(Production of compound 65 ) 

2 - [5 - (3 - (3 -chlorophenoxy ) anilino ) - 2 -methyl -6, 
7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ] -N, 
N- dimethylacetamide (compound 53 ) (100 mg ), it attached 
on chiral column (Chiralcel OJ, hexane :ethanol ==95:5 ), it 
acquired the optical isomer (compound 65 ) (39 mg . 
99.6%ee ) as oil . 

When optical rotation was measured with optical rotation 
detector (Shodex OR-2, measurement wavelength 470nm ), 
(-) direction was shown, 

<sup>l</sup>H-nmr spectrum agreed with compound 53. 
[0094] 

Working Example 66 

(Production of compound 66 ) 

[5 - (3 - (3 -chlorophenoxy ) anilino ) - 2 -methyl -6, 
7-dihydro pyrido 1 2 and 3 -d ] pyrimidine -8 (5 H ) -yl ] acetic 
acid (0.15 g ), 1 -phenyl piperazine (86 mg ), 1 
-hydroxybenzotriazole azole monohydrate to N, N- 
dimethylformamide (5 ml ) solution of the(81 mg ), 12 hours 
it agitated with room temperature 1 -ethyl -3- including (3 
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